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Political 


“I know no safe depository of the ultimate pow- 
ers of society but the people themselves; and if we 
think them not enlightened enough to exercise their 
_ control with a wholesome discretion, the remedy 

is not to take it from them, but to inform their dis- 
| cretion by education.”—From a letter by Thomas 
| Jefferson, 28 September 1820. 





Probable reaction of the American economy to 
national problems, including overproduction, un- 
employment and defense experditures, and to 
government initiated measures for their solution 
| will be hotly debated in every public forum during 

the months ahead, Honest and informed men will 
| look at the same data and arrive at drastically op- 

posed solutions. When leadership is so divided 
| failure to take any action is understandable. How- 
| ever, this absence of action is no more an effective 
solution for the “ship of state” than it is for a 
ship in a storm at sea. 

Differences of opinion exist in any complex area 
of endeavor, including the design of airfoils and 
inertial guidance systems. However, in the physical 
sciences, hypotheses are not resolved by debate, but 


| by actual trial, by the testing of scale models, or 


| by statistical simulation using computer techniques. 
In economic and political actions involving per- 
| sons and governments an ill-advised actual trial is 
| sometimes disastrous—as witness the Congo today. 

Also, “wind tunnel techniques” provided by voter 

reactions to Congressional speeches or to debates 

| between presidential candidates do not reliably 

| predict reactions of the national economy. However, 
digital computer simulation, by discovering and 
| displaying statistical relationships between eco- 
nomic forces may now offer, for the first time in 
history, a tool which could be used to resolve 
many controversial questions of economic cause 
and effect. 

Such a machine might take the form of a giant 
computer capable of collating a great number of 
variable inputs to simulate the interplay of com- 
modities, credits, labor and other services, taxes 
and capital investment which continually takes 
place in any major sector of our economy. The 
| methods would be similar to, but more extensive, 
| than those used in “War Games” or “Management 
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“Wind Tunnel” 


vs Statistical Simulation 


Games” in which computers are used to’ work out 
the probable outcomes of certain choices and ac- 
tions made by the players. 

The intelligent use of such simulation should 
remove many questions of economic method from 
the area of public debate. Specific proposed ac- 
tions would be programmed on the simulator while 
the system parameters were varied to show prob- 
able results of the hypothetical action on various 
sectors of the economy. 

A brief survey of authorities in the computer 
field shows that this idea is not particularly new. 
In fact, econometric simulations without benefit 
of electronic computers go back to the work of the 
Cowles Commission in the °30’s and 40's, to Ragnar 
Frisch in Norway, Tinbergen in the Netherlands, 
and others. Shortly after World War II, experi- 
mentation using early computers with the so-called 
Leontief! input-output models of the economy was 
sponsored by a Federal Agency. The funds for 
this early attempt in computer simulation were cut 
back in 1954. 

This use of computers is quite within the pres- 
ent capability of the art, according to Dr. Morris 
Rubinoff, of the Moore School of Electrical Engi- 
neering, University of Pennsylvania. He cautions 
that prediction theory has certain limitations when 
applied to non-stationary time series; also that a 
difficulty in obtaining input data would probably 
arise, since a great deal of information underlying 
economic and politico-economic decisions is “either 
classified, personally confidential or just intuitively 
subjective.” 

In answer to our question, “Is such an applica- 
tion now feasible with any existing computer,” Mr. 
Howard K. Janis, of the International Business Ma- 
chines Corporation, says that so broad an applica- 
tion as is suggested here is not presently feasible 
because the necessary systems programming tech- 
niques are not yet known. He adds that it may be 
possible to define less sophisticated economic prob- 
lems that could be solved now, using fewer vari- 
ables. 

In estimating how soon a computer could be 
built capable of simulating a major sector of the 


Input-Output Economics,” Wassily W. Leontief, Sci- 
entific American, October 1951. 
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nation’s economy, Mr. Janis answers: “If by the 
‘present state of computer art’ you mean technol- 
ogy, it is not yet clear whether there is a great prob- 
lem in technology here. A tremendous effort in sys- 
tems programming is necessary to achieve the kind 
of results you call for. Just when a computer is ca- 
pable of simulating a major sector of the nation’s 
economy will depend on how soon this systems pro- 
gramming effort gets under way and how much 
emphasis is put on it. The problem is largely one 
of ‘software’ rather than of ‘hardware. Existing 
computers could certainly be used as tools to 
develop statistics and inter-relationships that would 
define the economic problem.” 

In short, the crux of the question is, do we have 
the ability to use our computers? According to the 
experts, we have—or can readily develop—the 
mechanics and circuitry. We lack agreement, at 
present, on what data to use, what relationships to 
test, what questions to ask. Basic research in eco- 
nomic simulation is needed. 

The contribution to be made by the computer 
simulation technique must be kept in proper per- 
spective. It is a tool, not an oracle. How successful 
it may prove, as the experts have stated, must await 
study, evaluation and, probably, a period of evolu- 
tion. However, since a technique of simulation of 
the scope needed to deal with economic problems 
on the national scale is not likely to be evolved as 
a by-product of any other problem of research, we 
believe that the Federal government should rec- 
ognize that further sponsorship of study in this 
field is urgently needed. 

Even a partial success of such an effort should 
contribute to our present uncertain understanding of 
economic interrelationships in the peculiar com- 
bination of private enterprise and of public-owned, 
government-aided, and government-operated busi- 
nesses that in total comprise the “American System.” 

We believe that Thomas Jefferson's trust is 
basically as sound in 1961 as it was in 1820. Our 
elected representatives—“with their discretion’ in- 
formed by education’—can be trusted in the “ex- 
ercise of their control.” Our modern world is tightly 
coordinated and its problems complex. The fact- 
finding mechanisms available to those in positions 
of responsibility can be considerably improved. 
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ly 
FIG. 2. "SET" 


ore in one (''| ) state. 


FIG. |. AMP-MAD 


core in zero ('0') state. 


An Introduction to 


All-Magnetic 
Logic 


by J. S. BOWEN 


The inherent advantages in using magnetic ma- 
terials, including ferrite cores, in digital memory 
have long been accepted. Digital logic is a new field 
in which ferrite cores also can be used to advantage. 
With this as a goal, AMP Incorporated of Harris- 
burg, Pennsylvania, has developed a series of logic 
packages, beginning with all-magnetic shift regis- 
ters. 

The basic feature of the ferrite core element 
is that flux paths of different direction can exist 
in the same core. These flux patterns are set 
up by momentary current pulses and persist until 
changed (due to magnetism). 

Fig. 1 shows a core in the “Rest” or “Clear” con- 
dition with flux established in the clockwise direc- 
tion with respect to the major apertures, because 
of a previous current in a wire threading the major 
core aperture (this wire is called the advance cir- 
cuit wire ). When the core flux is in this pattern it is 
in the “O” (or clear) state. 

If current of smaller magnitude and a reverse di- 
rection is next applied through the major aperture, 
as in Fig. 2, the core will have flux in the counter- 
clockwise direction around its inner periphery, 
while the flux direction around its outer periphery 
remains in the clockwise direction. (In the actual 
element, a separate wire, called an input wire is 
used for this current). When the flux is in this con- 
dition, the core pattern is in the “1” (or set) state. 
Note that essentially, a clockwise flux loop is set up 


condition, 


FIG. 3. PRIME current through minor aperture re- 
verses flux around minor aperture in "'set'’ core (a), 
has no effect on "clear" core (b). 


ADV’O” 


COUPLING 


LOOP COUPLING 


LOOP 


FIG. 4. ADVANCE pulse through primed core (a) 
reestablishes 0 state as in (b), giving strong output 
signal (lo). 
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FIG. 5. "O" and "E" CORES *%*' 
for each bit are combined in a PRIME 
shift register. All cores are illus- 
trated in the "'Rest'’ position. Flux 
around transmitting minor apera- 
tures after successive pulses are 
shown in table. 


ADV. O 
PRIME 


ADV.E 


around each minor aperture. 

For “reading” the state of the core, two tech- 
niques can be used, one destructive and one non- 
destructive. The destructive readout, which is used 
for shifting, as in shift registers, is performed as 
follows: 

A controlled current pulse (called a “prime” 
current) is applied through one of the minor aper- 
tures, as shown in Fig. 3. If the core had been in 
the 1 state, the flux in the core will then be as 
shown in Fig. 3A; the prime current establishing 
a minor flux loop counterclockwise around this min- 
or aperture. In other words, the flux around this 
minor aperture has been reversed, with the flux 
patterns around the other minor apertures remain- 
ing in the set or | state. 

If the core is in the 0 state (as in Fig. 1) three 
times as much current is required to establish a 
minor loop of flux around the prime wire. In other 
words, if this large current is not used, no minor 
loop results. Thus a minor loop results around a 
“primed” minor aperture only when the core has 
previously been in the 1 state. 

For the destructive readout operation, a driving 
current pulse with short rise time is applied to the 
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advance wire, as in Fig. 4. This current reestab- 
lishes the “clear” state flux paths as in Fig. 1, and 
in so doing, causes the flux around the minor aper- 
ture to change. This change in flux induces a signal 
in the coupling loop shown in Fig. 4. This output 
signal is strong enough to serve as in input signal 
to another core, to set it into the 1 state. Hence a 
1 state in one core can switch a second core from 
0 to the 1 state without intermediate amplification. 
This is the shift function. 

Considering the flux distribution in the “clear” 
core in Fig. 4B, it can be seen that when the driving 
pulse is applied to the major aperture of this core, 
no remanent flux will be switched under the cou- 
pling loop and, therefore, no signal is transmitted 
through the coupling loop to the following core. In 
this manner, a 0 is effectively transmitted from one 
core to anothei 


Shift-Register Operation 
The switching technique now can be projected 
into a wired array to form a shift-register package. 
Such shift registers utilize a two-core per bit and 
a two-clock pulse scheme to achieve shifting 
through each bit location. Fig. 5 shows flux distribu- 
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FIG. 7. STATIC OUTPUT 
is non-destructive. When si- ORIVE SASL 
nusoidal drive is applied to 
“set” core, ac output re- pyre, 

sults; applied to "clear Vv 

core, no output. 
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FIG. 8. MULTIPLE outputs 
from each core, with each 
minor aperature under direc- 
tion from separate priming 
circuit, can be obtained. 
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TIME 
FIG. 6. DYNAMIC OUTPUTS of E, 


core are bipolar. 


tion within the cores with respect to the timed se- 
quence of application of the driving pulses. In the 
rest position, all cores in the array are in the “clear” 
sense. Since in shift register applications we are 
concerned only with flux distribution around the 
transmitting minor aperture (the aperture contain- 
ing the coupling loop and prime circuit), only the 
changes in remanent flux orientation due to the ap- 
plied pulses are shown. 

When a | pulse is set on the input terminals to 
core 0;, the inner leg of the transmitting minor ap- 
erture is placed in the “set” sense. Since no other 
cores are threaded by this input winding, and since 
the setting of the core switches no flux under the 
coupling loop, there are no other flux changes with- 
in the array. 

Applying a “prime” current to the array reverses 
the flux locally around the transmitting minor aper- 
ture of core 0, but affects no other cores because 
the level of the prime current is held below the 
minor/major aperture threshold. Also, because of 
the low prime-current amplitude and polarity, this 
rotation of flux around the transmitting minor aper- 
ture does not induce a harmful signal in the cou- 
pling loop. 

Next, the application of pulse advance 0 drives 
the flux in the outer leg of core 0; to the “clear” 
state with a high rate of change of flux. This in- 
duces a sufficient signal in the coupling loop to set 
core E,, leaving core 0; in the “clear” state. The 
prime current then rotates the flux locally around 
the transmitting minor aperture core E,. The appli- 
cation of pulse advance E then drives the outer leg 
of core E, to the “clear” state, again inducing a suf- 
ficient signal in the coupling loop to set core Oz. It is 
now evident that the application of pulses in this 
sequence can provide a shift of a “1” through one 
bit location of a shift register. 

Sequentially applying prime, advance 0, prime, 
and advance E pulses will shift the information 
further down the register. It is important to notice 
that after each advance E pulse, all information in 
the register is stored in the 0 cores; also that new 
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information may be serially fed into the shift regis- 
ter via the input loop at any time following the 
advance 0 pulse and prior to the prime current 
pulse preceding the next advance 0 pulse. 


Dynamic and Static Output 

Two types of outputs are available from the 
AMP-MAD® shift register; a dynamic output avail- 
able only when the register is shifting, and a static 
output available when the register is not shifting. 
In Fig. 6 the dynamic output, taken from the E 
core, has a bipolar output available because flux is 
switched under the output windings both when the 
core is receiving (on the advance 0 pulse) and when 
transmitting (on the advance “E” pulse). The 
amplitude of this dynamic output can be 20 v or 
greater. Fig. 6 shows the output for the transmis- 
sion for a 1. Since no remanent flux is switched 
during the transmission of a 0, the 0 output would 
be approximately one order of magnitude less than 
that for a 1. In the transmission of a 0 elastic flux 
only is switched. 

Non-destructive readout of an AMP-MAD core 
is illustrated in Fig. 7 which shows one method of 
driving a set core to produce a non-destructive 
static output of the information content of a regis- 
ter. If a sinusoidal drive is applied to the minor 
aperture of a “set” core, flux around the minor aper- 
ture will be switched locally to provide a continu- 
ous output from the core. Again, if the core is in 
a “clear” state, no remanent flux is switched by the 
driving pulse. Depending on core materials and 
drive parameters, static power outputs from “set” 
cores in excess of 125 milliwatts can be obtained. 


Multiple Outputs 


A further extension of the core-to-core transmis- 
sion technique used within the AMP-MAD shift 
register is indicated in Fig. 8. Considering a core 
that has been set, it can be seen that if an advance 
pulse is applied to the core no outputs will be pres- 
ent on lines 0, through 0, inclusive unless the cor- 
responding minor aperture has been primed. As- 
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Optical Amplifiers for 16mm and 35mm Cameras f/1.3. Collimator- 
Reflex with 2 interchangeable 275mm and 485mm lenses. 


. See your franchised KINOPTIK dealer or write 
karl heitz 


for illustrated leaflet MSK-3. 
- 480 LEXINGTON AVF. NEW YORK 17 © YUkon 6-4920 
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PRINCO “sin MU-STAT 


A miniaturized, liquid in glass thermostat that 
switches loads of 1, 4.7, 10 or more amps 
without relays 
handles output voltagesupto400V., frequencies 
from 25 to 1000 C.P.S. 
is accurate to +0.1° C. 
lasts longer due to solid state circuitry 

The Princo Mu-Stat is shock mounted and can 

be furnished with bare bulb or encapsulated 

in armor. It is also available in slightly larger 
size for 28 Volts D.C. operation. 


ACTUAL SIZE of 1 amp. A.C. model 


weighs only 2 — 








5 We 


Ask for Bulletin T-9 
or send us your specifica- 
tions and requirements. 
PRECISION THERMOMETER 
& INSTRUMENT CO. 
1434-Brandywine St., Phila. 30, Pa. LOcust 3-6671 


PRINCO 
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CLAROSTAT 


i cons ee te, :ntiometer capabilities SPECIFICATIONS — SERIES 59M14, 
the Clarostat Series § 4, 10-turr 10-TURN POTENTIOMETERS 
perfc aanrcieie: 
other multi-turn { 
unique design ¢ marelacm iiae lates Maximum Resistance 


length in 


Ri RELA EES LE EE EE IA ES 


ee ' 
compere  ‘QULAROSTAT 


DETAILS CLAROSTAT MANUFACTURING CO., INC. 
DOVER, NEW HAMPSHIRE 
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FIG. 9. 10-BIT SHIFT REGISTER ji rugged unit 
having no contacts or moving parts and capable of 
withstanding high radiation levels. 


suming that one minor aperture and prime line is 
used for conventional shifting functions, on com- 
mand a prewired unit can be directed (by priming 
additional apertures) to shift its information into 
additional channels without altering the informa- 
tion content of the unit or destroying its ability to 
function normally. Therefore, in a “set” core, it can 
be seen that a signal appears in a coupling loop 
when an advance pulse is applied only if the minor 
aperture threaded by that coupling loop has been 
primed. 

The above-described core-to-core transmission 
techniques are basic to the logic packages devel- 
oped by AMP INCORPORATED. In other articles 
to follow specific discussions concerning gating 
elements will be provided. All such elements use 
cores and driving pulses identical with those re- 
quired to operate the shift register, eliminating the 
need for complex interface or buffering circuits 
(Fig. 9). 

In addition to the inherent advantages of mag- 
netic logic such as reliability, package size, elim- 
ination of sustaining power, and ability to with- 
stand high radiation levels, there also appear to be 
interesting advantages in the systems applications 
of magnetic logic. Preliminary investigations indi- 
cate that specific logic functions may prove to be 
more practical and more easily obtained in all- 
magnetic systems than in present methods wherein 
combinations of logic techniques are used to obtain 
the desired end result. 


The circuits and arrangement disclosed herein may be covered 
by patents of AMP INCORPORATED or others. Neither the dis- 
closure of any information herein nor the sale of shift registers 
or drivers by AMP INCORPORATED conveys any license under 
patent claims covering combination of shift registers and drivers 
with other elements. In the absence of express written agreement 
to the contrary, AMP INCORPORATED assumes no liability for 
patent infringement arising out of or in connection with any 
use of the circuits described or implied herein. 
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Printed 
Contact Relay 
Eliminates 


Springs 


“age 
B 


A space-saving new printed contact permanent 
magnet relay, known as Printact®, is mounted on and 
becomes an integral part of a printed circuit board. 
Fixed contacts are eliminated entirely and the mov- 
ing contacts which are part of the armature assembly 
are designed to mate with conductors on the printed 
board. A ceramic permanent magnet is used in place 
of a spring to hold the relay armature open. This 
force remains constant and eliminates any adjustment 
or maintenance. 

The relay is accurately positioned on the printed 
circuit board by studs which pass through punched 
holes in the board. It is held in position by a simple 
spring. Only the coil terminals require soldering. 
Contact layouts to accommodate single-, two- and 
three-poles in single- and double-throw configurations 
can be used by the customer. 

The magnetic motor assembly is moulded in a high- 
impact plastic. The ceramic biasing magnet is posi- 
tioned between two U-shaped pole pieces made of No. 
5 relay steel. The pole pieces are assmbled with the 
magnet between them to form an E-shaped structure 
with the coil surrounding the center leg. 

The armature is normally biased against one leg of 
the E by the permanent magnet. When voltage is ap- 
plied, the flux produced by the coil tends to attract 
the other end of the armature across the open air 
gap, at the same time bucking the flux of the permanent 
magnet and tending to cancel the attractive force 
across the closed gap. Sufficient current through the 
coil will cause the armature to rotate; removal of 
this current permits the permanent magnet to restore 
the armature to its first position. 

The use of a permanent magnet, whose restoring 
force tends to decrease rather than increase as the 
armature rotates, accounts for the high (300 milli- 
watt) sensitivity and enhances the snap action of the 
relay compared to a conventional relay with a return 
spring. Coils for 6, 12 and 24 v de are standard. Rec- 
ommended printed-circuit methods provide contact 
current capacities to 2 amp. 


®Printact is a patented development of Executone, Inc., 


of 47-37 Austell Place, Long Island City 1, N. Y. 
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VITRAMON, INC. Develops Dramatically 


Improved Dielectric Material 


SOLID STATE 
PORCELAIN 
CAPACITORS 


with NEW #155 “FRIT” 


ASSURE 10 TIMES BETTER PERFORMANCE 


Three years of intensive product research, and the desire 


to impose a more exacting quality control during 


production, have resulted in the development of a new 


porcelain ‘‘frit."’ Completely formulated and produced 


within our own plant, this high quality dielectric material, 


utilized for the improved ‘‘VY"' Porcelain Capacitors, 
has produced dramatic results. 


DISSIPATION FACTOR vs. TIME AT 125 C 


i> —FRIT 105 (350 VDC) 


FRIT 155 (750 VDC) 


DISSIPATION FACTOR (25 C 


1000 2000 
NOTE: Offered Exclusively For MIL-C-11272B Requirements. 


© Vitramon, Inc 


3000 


AFTER A LIFE TEST 10 TIMES MORE DEMANDING! 








—— 


Axial Series 
(Conforms with MIL-C-11272B) 


Axial-Radial Series 


Ree 
(Conforms with MIL-C-11272B) Rate: Same 


a 


a End Radial! Series 


When tested at 125°C with more than twice previous test 
voltages applied (750 VDC vs 350 VDC and 450 VDC 

vs 200 VDC) and with the time extended to 2000 hours 
(more than 10 times as stringent a test) post-test 
dissipation factor is .002 max. and insulation resistance 

is greater than 100,000 megohms (10 times betteri! 


Vine” 


INCORPORATED 
Box 544, Bridgeport 1, Conn. 
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ASHCROFT LABORATORY 
TEST GAUGE 


ASHCROFT MAXITEST® 
MASTER REFERENCE GAUGE 


ASHCROFT MAXISAFE® ASHCROFT PNEUMATIC 


DURAGAUGE TRANSMITTER 


PRESSURE GAUGES 


that meet the specs of any 
aerospace project 


Ashcroft Pressure Gauges and Pneumatic Transmitters were 
the first to be accepted for LOX and other liquid oxidizer 
applications. They are manufactured in strict compliance 
with exacting specs for cleanliness. Whether for jet or mis- 
sile test stand, control center, ground support equipment, 
laboratory, or any other service, Ashcroft Gauges are tai- 
lored to provide the sustained high accuracy and reliability 
that are indispensable in military and scientific projects. 


Ashcroft Gauges were first made for industry in 1850 and 
have since seen service on land, sea, and in the air. Today 
Ashcroft pressure indicating instruments include every type 
from master reference gauges and pocket test gauges to ser- 
vice gauges, pneumatic transmitters, and deadweight gauge 
testers. Dial sizes range from 2” through 24” and pressures 
from 30” vacuum or a few ounces to 100,000 psi. Also avail- 
able are 7 Bourdon tube materials, temperature compensated 
as required, and rotary geared movements in stainless steel 
or stainless steel with nylon bearings and 
pinion gear. 
Ashcroft 


Deadweight 


Get complete information about Ashcroft 
Gauge Tester 


Pressure Gauges, Transmitters, and acces- 
sories for your aerospace projects. Write 
for Catalog 300 B. 


ASHCROFT PRESSURE GAUGES 


A product of 
[rum «=6MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 
Canada: Manning, Maxwell & Moore of Canada. Ltd 
Galt, Ontario 

CIRCLE 11 ON READER-SERVICE CARD 


ZS 


BATTERY 


TWO SIMILAR INVERTERS 


SHARING THE LOAD 








>—___»—_—__> 
DIRECTION OF OPERATION 


FIG. |. CHAIN OF EVENTS for the operation of a 


ll5+ 


atellite power supply system 


TWO POWER AMPLIFIERS 
ONE AS STANDBY IN CASE 
THE OTHER FAILS 


Evaluation of the reliability of 

a moderately complex system in 

ss terms of average-time-to-failure 

Power and the probability of its speci- 

currur, fied operation for a specified 

sussystews Minimum time is discussed for a 

sun-powered satellite power sup- 

ply system. The method is ap- 

plicable to other complex engi- 
neering systems. 

‘Prior to | February 1961, the 
author was a member of the 
Lockheed Missiles and Space Di- 
vision, Sunnyvale, Calif. 











Reliability Evaluation of a Satellite 
Power-Supply System 


by F. LEMUS 


The average-time-to-failure of any system de- 
pends on the relative position of its various sub- 
systems. Some are in series with each other so that 
a failure of one subsystem results in a failure of 
the whole system because it breaks the chain of 
events required for successful operation. Other 
subsystems are in parallel with each other; they 
either share the load among themselves (active 
redundancy), or carry the load independently 
while others stand by when active redundancy 
fails (stand-by redundancy ). 

The steps in the reliability evaluation are: 


1. Divide the system into its various component parts 
(or subsystems). 


. Determine whether each subsytem is in series or 
parallel (active or standby redundancy). 


. Measure the mean-time-to-failure for each subsystem 
(in test laboratory). 


. Obtain the mean-time-to-failure and reliability of the 
system by use of appropriate formulas from Table 2. 


The satellite power-supply system on which a 
reliability figure is required consists of four sub- 
systems of component parts (Fig. 1). These, in the 
order of their operation are (1) the cell array which 


Air Detense Technical Center, SHAPE, The Hague. ° 


takes energy from the sun, (2) a battery which 
supplies constant power, (3) two inverters shar 
ing the total load, and (4) a power amplifier to 
step up the signal. 

The four subsystems are each essential to the 
operation of the power-supply system because the 
failure of one of these major components would 
result in a lack of power for the whole system. For 
this reason they are considered to be in series with 
each other. On the other hand, the two inverters 
constitute a parallel arrangement because both 
share the total load (active redundancy ), although 
each by itself is capable of carrying a full load. 

The two amplifiers are in a parallel arrange 
ment of a slightly different type. One amplifier 
is used as a stand-by for the other in case of fail- 
ure (standby redundancy). A failure-free switch 
transfers the load from the failed amplifier to the 
standby. 

The problem consists in finding the average 
time-to-failure and the reliability of the system. 
Reliability is the probability of successful operation 
of the complete power-supply system for any speci- 
fied minimum time, when the average-time-to-fail- 
ure for each of the subsystems has been established 
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FACTOR 


PROBABILITY 





FIG. 2. PROBABILITY of successful operation of power 


supply for any specified time ‘'t'. 


TABLE 1. FAILURE RATES OF SUBSYSTEMS 
IN SATELLITE POWER-SUPPLY 


Average Failure Rate Mean-Time-to-Failure 
(Failures per (Average number of 


Component million hours) hours between failures) 


Solar-Cell Array 1 T, = 625,000 
Battery ’ ‘ T, = 555,000 
Inverter . T 2,500,000 
2,000,000 


Power Amplifier . T, 


by laboratory tests. 

Laboratory tests are used to establish for each 
of the subsystems a total time of operation and 
the total number of failures. Then the failure rate, 
(F), or number of failures per unit time, is com- 
puted as follows: 


total number of failures 


total time of operation 


The total time of operation for each subsystem 
must be selected so that it extends beyond the 
preliminary, or debugging stage, where failures 
due to imperfections in manufacture and assembly 
are more common. On the other hand, the time of 
operation should not be extended into the “wear- 
out” stage, where the number of failures increase 
with added periods of operation. The average fail- 
ure rates for each subsystem of Fig. 1 are shown 
in Table 1. To be statistically reliable, this means 
that a substantial number of units of each sub 
system must be tested. 

The failure rate or number of failures per million 
hours is the inverse of the average time of failure- 
free operation. Thus a failure rate of two failures 
per million hours represents an average time of 
failure free operation of 500,000 hours. 

The average failure rate for a system composed 
of a number of subsystems in series is found by 
adding the failure rates for the separate subsys- 
tems. Failure rates for components in parallel are 
computed according to formulas in Table 2. Thus, 
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SELECTED BY 


RELIABILITY 
“PROJECT 


Here is MEASURED RELIABILITY! 


Ten thousand El-Menco high reliability dipped mica 

capacitors were put on life test at 85°C with 225% of 

the rated DC voltage applied in accordance with an 
RCA high reliability specification. 


After 22,000,000 actual test unit-hours no** failures of any type occurred 


The accumulated 22 x 10° test unit-hours without any failures can be used to calculate many different failure rates 
depending upon the confidence level desired. However, we shall explore the meaning of the results at a 90% confidence level 

Assuming no acceleration factor for either temperature or voltage, we have verified a failure rate of approximately 
01% per 1000 hours. (Actually, there is a temperature effect and it has been found that, with the DC voltage stress 
remaining constant, the life decreases approximately 50% for every 10°C rise in temperature. There is also a voltage 
effect such that, with the temperature stress remaining constant, the life is inversely proportional to the 8th power of the 
applied DC voltage.) 

Assuming no temperature acceleration factor and assuming the voltage acceleration exponent is such as to yield 
an acceleration factor as low as 100, we have nevertheless verified a failure rate of approximately .0001% per 1000 hours. 

Assuming no temperature acceleration factor and assuming the voltage acceleration factor is on the order of 250 
(test results are available to confirm this) we have accumulated sufficient unit-hours to verify a failure rate of less than 
00005% per 1000 hours! 


Note that all the above failure rates al culated at a 90 


: . aoale 
confidence level 





% The El-Menco high reliability dipped mica capacitors are being supplied to the Radio Corporation of America 
for a high reliability military ground electronics project. 
*#*A failure was defined as follows: 

1. A short or open circuited capacitor occurring during life test. 

2. A part whose capacitance changed more than +2% and whose capacitance did not fall within 
the original tolerance of +5%. 
A part whose final dissipation factor exceeded .002 . 
A part whose final insulation resistance measured less than 100,000 megohms. 


Write for a copy of our “Reliability Study of Silvered Mica Capacitors”. 


THE ELECTRO MOTIVE MFG. CO., INC. 


Manufacturers of El-Menco Capacitors 
WILLIMANTIC CONNECTICUT 
@ molded mica @ mica trimmer @ dipped mica ®@ silvered mica films 
@ tubular paper @ mylar-paper dipped @ ceramic feed thrus © ceramic discs 
Arco Electronics, Inc., Community Drive, Great Neck, L.I., New York 
Exclusive Supplier To Jobbers and Distributors in the U.S. and Canada 
WEST COAST MANUFACTURERS CONTACT: 
COLLINS ELECTRONIC SALES, INC., 535 MIDDLEFIELD ROAD, PALO ALTO, CALIFORNIA 
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4-POLE POWER CONTROL RELAYS 
FROM STOCK 


SPECIFICATIONS 
Contact arrangements — SPDT, DP 
Contact rating esist 
Contact material 
Coil voltages & resistances w 
AC power 
OC power “ 
Dimenss om. x 


send for latest data par FREE! 


Fi N akvance RELAYS Ga 


THE ELECTRONICS DIVISION OF ELGIN NATIONAL WATCH COMPANY Pt | AYS 
2435 NORTH NAOMI STREET, BURBANK, CALIFORNIA 
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“mM MILITARY CASES 


COMBINATION + TRANSIT + INSTRUMENT 


MIL-T-945, 1.4734, 1.21200, STD 108 C-4150 


OVER 1.000.000 
VARIATIONS AVAILABLE 


NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 
finishes, and custom accessories for military combination, transit, instru- 
ment and portable cases. Whatever your need, the MM (multi-measure) 
method gives you high production savings even on custom runs as low as 25 
units. Send us your print or requirements direct or contact your MMrep- 
resentative. 


FREE: Send for free catalog and dimension specification sheets 


py) 
MM ENCLOSURES, iy: Sees 


111 BLOOMINGDALE RD., HICKSVILLE, N. Y. 
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TABLE 2. FORMULAS FOR MEAN-TIME* AND RELIABILITY OF “n" 
SIMILAR COMPONENTS 


Mean-Time-to-Failure of 
the Combination (M. )* 


M. = 1/(1/M +.. 


1 | 1 nee i oa 
Mam (1424—+..4-) t=1 i 


Relative Position 


n components in series 


n components in parallel 
(sharing the load) 


n components in parallel 

{one component withstands the 
load, while the remaining n-! 
stands by in case of failure) 


*The mean-time-to-failure of each of the n components equals M. 


M.=M+M+M+... 


Reliability of the 
Combination (R(t) ]** 


R(t) =z oO 


-1/M) = = M/n 


3 n jy + |, ifiis odd 
3, 


— |, ifiis even 


(- 


+ M=—nM 


I 
**These formulas may be expressed in terms of failure rates by replacing — with F. 


for the system in Fig. 1: 


F, + Fo + #F; + &4F, 
16 + 18 + 0.27 + 0.25 = 3.92 


failures per 10° hours, 
The mean-time-to-failure is 255,000 hours. 

Finally, the reliability (probability of successful 
operation for the entire power supply system) is 
shown in Fig. 2, which is a graphical representa- 
tion of the following formula: 


R(t) (e 1.3x10—%) (9 e 0.4108) 
(1+05 « 10-*t) 


The derivation of this formula is based on the 
assumption, borne out by experimental evidence, 
that the exponential distribution function generally 
represents the deterioration of equipment. 


Derivation of Reliability Formulae 
Time-to-failure is assumed to be exponentially dis- 
tributed: 

f(t) Fe-Ft 0< t< 
By definition, reliability is the probability that the 
equipment will last t hours or longer; thus: 


% 
(Fe Ft dt e-F 


By definition, the average time-to-failure, or E(t) 
is 


R(t) = reliability - 


co i) 
= ft f(t) dt = tre Ft dt — 1/F 


Reliability of a series of n components 
R(t} ae 


The average time-to-failure is 


2) 


E(t) = ftnFe aFt dt — nF 


Reliability of n items in parallel, where n—1 of 
these items are on a stand-by basis 
For the particular case n = 2, 

R(t) = R, + PR. 


where 

R, probability component No. 1 operates satis- 

factorily from time t to time o. 

P, probability that component | fails from time 
0 to time t 

Re probability that component 2 operates satis- 
factorily from time (t — t,) to time o . 


Thus: 


R(t) = ( £) dt + feof fa at fat, 
eo t -/0 t—t, 


R(t) = e-Ft (1 + Ft) 
and E(t)—2/m 
In general, for n items in standby parallel the re- 
liability function is 


R(t) = e~**(1+-(Ft)/l!.. 
and E(t) = n/F 


_ (Ft)*/nl] 


Reliability of n components which share the total 
load, although each component is capable of carry- 
ing the whole load 

For the particular case n — 2, success is achieved 
in any one of three exclusive ways, each of which 
is expressed as a term in the sum below: 


R(t) = (Prob. component | succeeds) (Prob. component 2 
fails) 
+ (Prob. component 2 succeeds) (Prob. component | 
fails) 
+ (Prob. component | succeeds) (Prob. component 2 
succeeds} 


As shown in the above formula, the sum of these 
products is equal to the reliability of the over-all 
system; thus: 

R(t) = 2e-Ft — e-2F 
E(t) = F + F/2 = 3F/2 
In general, for n components, (in active-parallel ) 


Where 34; + 1, if n is odd 
8, = 1, if n is even, and 
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Relay Dry Circuit Test Set 


New Model 927 Relay Test Set, accommodating up 
to ten relays of a uniform type, can be set to auto- 
matically cycle the relays under test continuously o1 
to stop at 100, 1000, 5000 or 10,000 operations. 

The cycling may be stopped manually during any 
part of a preset run. Four Dekatron counter tubes dis- 
play the total number of relay operations for a given 
test with a total count capacity of 9,999. 

The open circuit contact voltage to the contacts 


PRINCIPLES OF OPERATION 


Detector Unit 
‘One of ten channe!s) 


RESISTANCE 





(Contact Res) 




















con 
VOLTAGE 








Control Unit 


under test is derived from a 1,000 cps test signal and is 
continuously variable from 0.5 to 10 milli-volts, rms. 
The closed-circuit contact current is limited by a 500- 
ohm series resistor with resulting contact currents of 
1 to 20 microamperes, depending on the contact volt- 
age control setting. The voltage drop across the series- 
connected contacts of each relay represents the con- 
tact resistance and is compared with a stable reference 
voltage. 

Any excessive voltage drop is detected as an error 
with gating circuitry provided for testing of both 
normally-closed and normally-open contacts while 
error detection during contact transfer is suppressed. 
The individual relay contact resistance limits are con- 
tinuously adjustable for each relay under test from 
50 to 500 ohms. Ten Dekatron counter tubes display 
the individual error counts for each of the 10 relays 
under test with a maximum count capacity of 9. An 
overflow counter indicates whether 10 or more errors 
have been detected and an output for auxiliary count- 
ing is provided if higher error count is desired. 

The Model 927 Relay Test Set can perform an im- 
portant function as a production inspection tool. The 
variable aspects permit a wide versatility in selecting 
specific levels for relays normally encountered in low- 
energy-level switching. By this means, it is possible 
to have a rapid and stable method for evaluating and 
inspecting production quantities of relays. 

The Couch Ordnance Model 927 Relay Test Set has 
been designed in conjunction with the Hampshire En- 
gineering Co., Newton, Mass. (From 2-page V-2 Data 
Sheet Couch Ordnance, Inc., 3 Arlington St., North 
Quincy 71, Mass.) 
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SL TYPES $&R TYPES MICRO-MINIATURE B SERIES 


—iiitaliaaitl 





THE ONLY COMPLETE LINE OF BALANCED ROTARY RELAYS 
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NEW 

Hi-G 4PDT 
microminiature 
relay 


First 4-pole microminiature relay incorpo- 
rating a balanced armature and featuring 
a pin arrangement readily adaptable to 
printed circuit applications. This new relay 
also features improved sensitivity per pole 
as compared with two 2-pole microminia- 
ture relays. 


Type: Type 4B Microminiature 

Size: 800” x .800” x .875” max 

Contacts: 4PDT dry circuit to 2 amps resistive 

Dielectric 

Strength: 1000 VRMS at Sea Level 

Insulation 

Resistance: 1000 megohms min 

Optional Terminals: Long or short leads for printed 
circuit application or hook type for standard 
wiring. Bracket, studs or straps also available 
for mounting 

Construction: Balanced armature construction, 
proven the best approach available for resistance 
to extremes of vibration and shock, exceeding 
all present military specifications. 

Environmental Characteristics: To meet all military 
relay specifications for components of this size 


Printed Circuit 
Features Diagram 


BRADLEY FIELD, WINDSOR LOCKS, CONN. 





this is the 


actual size of the 


NEW, COMPACT, 


with continuously variable 
current limiter... 


These new Regatrans are sparing only of 
space...d ring super-regulated, virtually 
ripple-free d-c power with the instant start-up 


and very high reliability of solid-state circuitry 


.. and offering a group of features 
hitherto unprecedented in d-c power supplies 
of this size 


REGULATION, LINE OR LOAD, 0.1% OR 0.01 V 





MODEL yr 


NUMBER 7 ae 





TR212A 250 uv 
TRO18-1 150 yy 
TRO36-0.2 0-36 150 uv 








} 


For a closer look, ask your local Electronic 
Measurements representative for a copy 
of Specification Sheet 5000... or write dire *t. 





3 = On 1 e)) it e- 
erm Sr Ragman go ger: : 
MEASUREMENTS 


NEW z 


; K 


®Reg. U.S. Pat. Off. Patents Issued and Fending. 
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PS “ rag vr . Sn 
FIG. |. X-Y eed display 
of computed data from IBM 709 in graphic form han 
dles up to five variables. Mounted NOR-logic module 
are shown on sliding vertical rack 


X-Y Plotter Uses Logic 
Building Blocks 


Digital computer installations often require high 
speed plotting of computed data. \-Y relationships, 
in graphic form, allow instantly clear understanding 
and interpretation of problem results, permitting the 
engineer to limit his analysis to only significant data. 

A contract with the Air Research and Development 
Command called for the development by Radiation In- 
corporated, Melbourne, Fla., of a system capable of 
making near real time X-Y plots of up to five vari- 
ables from information contained on magnetic tapes 
generated by an IBM 709 digital camputer. 

The system plots up to five variables in a pure X-Y 
form, and provides automatic control features for sim- 
ple and fast reduction and display, providing an un- 
limited number of copies of the plot. In addition, the 
system provides a selectable grid presentation and 
allows alpha-numeric print information to be placed 
anywhere on the plot. The arithmetic operation of 
Y = 24X + B is carried out. 

The X-Y plotter, with inherent digital accuracy, can 
plot any arbitrary geometry. Featuring overlapping 
annotated traces, the system has a resolution of 1 part 
in 512 (10.8” x 10.8” plot). Selection of grid scale for 
both X and Y axis is arbitrary and there is an X 
parameter inhibit for Y parameter maximum and min- 
imum plots. 


System Components and Packaging 

The system consists of Radiation Incorporated de- 
signed electronic NOR logic, programming controls 
and power system. In addition, a Bryant revolving 
magnetic drum for intermediate storage of all incom- 
ing plot or print data is utilized. An Ampex FR-400 
tape transport is used as an input device. The compo- 
nents are mounted on vertical racks contained in six 
Emcor cabinets. (Fig. 1). 
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A 


FIG. 2. NOR-LOGIC modules shown are large Keyer 
and small ba NOR Logic modules, in both uner 
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FIG. 3. BASIC NOR circuit use 
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sny input will switch the tran 


NOR-logic modules, called Radilogs, serve as the 
basic “building blocks” around which the overall plot- 
ter system was designed (Fig. 2). Three basic types 
of modules accomplish the necessary logic functions. 
These are the NOR, the DIFFERENTIATOR and the 
POWER DRIVER. Each of these elements is packaged 
in three separate modules encompassing three different 
speed ranges, comprising an entire range of rugged, 
color-coded, encapsulated Radilog modules for use in 
conventional 9-pin tube sockets. 

A single transistor element inherently performs 
NOR logic (Fig. 3). The NOR element can be oper- 
ated in such a way that it performs the three basic 
functions AND, OR and NOT. Since the element per- 
forms the DeMorgan inversion directly, it is a power- 
ful tool for logic. 

The Radilog family of modules were developed to 
fill the need for universal standard modules, applying 
the axiom that “the smallest incremental form of 
standardization provides the maximum utility.” 
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. and Know That Your Equipment 


Is Well Protected 


... On land or sea or in the air. 
Skydyne’s one piece, fully bonded 
“Unistruc” construction assures max- 
imum shock dissipation and struc- 
tural integration without excessive 
weight or external reinforcements. 
Every Skydyne sandwich material 
transit case is precision engineered 
to the specifications of the equip- 
ment it houses. These transit and 
operational cases provide: 


e Protection against shock 


e Protection against weather 
conditions 


e Protection against transport 
vibration 


insuring reliable operation of 
your most delicate equipment in 
the field. 


Skydyne Designs for Protection 


kydyne. Ju 


RIVER ROAD, PORT JERVIS, NEW YORK 
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DIGITAL 
READ-OUT 
COUNTERS 





Model “‘D” SERIES 


for MISSILE TRACKING, RADAR CONTROLS, 
COMPUTERS, NAVIGATION INSTRUMENTS, GAUGING 
INSTRUMENTS, and ANY other indicator applications. 


@ Meets military specifications 
@ High speeds, lower torque, lower 


© One-piece aluminum die cast frame 
@ Base mounting. Threaded mount- 

moment of inertia for long life ing holes may be placed in frame 
@ Nylon wheels with legible figures, top or ends 

nylatron pinions @ “Y’’ Series, single or dual bank. 
@ Single, 1, or double wheels © Component parts can be purchased 
@ Right or left hand drive, clock separately to meet design 

wise or anti-clockwise rotation requirements 


Your answer to an infinite number of variable 
demands for PRECISION CONTROLS. 
Send for Catalog No. 400 


MANUFACTURING COMPANY 


1949 N. Buffum St., Milwaukee 1, Wis. @ 49 Thurbers Ave., Providence 5, R. |. 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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FROM ONE SOURCE! 


a complete line of 


NOW! 


PRESSURE TRANSDUCERS 


covering every pressure range 


NF lalelel-metelatdl -40ie-halelal- Meh a-lil-le) =m cols 


Fe lel-te)|0h4- Wm -4-) -4- Mo) mel Ad-ia-lah4.- | Me-t-le lial -4-) 


Model 2-51: 
This low 
pressure 

id g@slal-ielelet—ig 
is available 
in ranges 


| =teletlh amu) elsleil- li) 4-)- Milam: Mele)aale)(-3¢-Mm lial me) 
wirewound and differential transformer type 
transducers. Reliability and accuracies are 


felst-1)-4alsle Mn Ge Maal si2. ame: leks: lalotcleM—al-t4a8laalsiale-halelal 


and test requirements s 
& 
a VO 
' On 
’ 
a cht ‘4 In, 
ING TFRUME Pe). 
1711 SOUTH MOUNTAIN AVENUE 


MONROVIA CALIFORNIA ELLIOT 8-4571 
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LED WAVEGUIDE PRINCI PLE 


QURECTION OF ACTUATOR 
(|) aval = $ CU/DE neIGH7 


PROBE COUPLED WAVEGUIDE SPDT SWITCH 


FIG. 1. COAXIAL PROBE principle (top) 

is heart of new lig! tweight switch (bottom) ma 
which simplifie mplex RF wavequide 

switching apt r 


VEABL 


SECTION SWITCH 


FIG. 2. CONVENTIONAL RF SWITCHES utilize large moveable 


. ri . ' . 
nflexible configuratior r use mechanical 


require 


New Waveguide Switch Uses 


A new waveguide switch, developed by Transco 
Products, Inc., Los Angeles, utilizes the coaxial 
principle for coupling waveguides. This principle 
is used widely for transitions and rotary joints, 
but this is the first known application for wave- 
guide switching. The switch will be marketed 
under the trade name, Transprobe. 

The Transprobe switches RF energy between 
waveguides by the movement of a small, light- 
weight, dielectrically supported metal probe ac- 
tuated by a plunger-type solenoid. This design 
(Fig. 1) can be adapted to any waveguide size 
and offers a number of advantages over conven- 
tional guide switches. 

Conventional moveable section switches ( Fig. 
are large in size and weight, and the large 
mass that must be moved limits the life and slows 
the switching time. Required actuator power is 
relatively high. Shutter type switches have in- 
flexible flange positions and the mechanical con- 


2) 


tact of the moveable shutter limits life and limits 
ability to obtain minimum crosstalk. 

Transprobe switches are small and light; ideal 
for airborne applications. For example: An X- 
Band SPDT switch for RG-52/U (Fig. 3) re- 
quires only the space for 3 wave-guides plus the 
solenoid (1” dia. x 1-3/4”) weighs 6 oz. 

Extreme flexibility is provided by positioning 
the waveguide flanges at any angle in 360° 
around the probe. The design can be readily pack- 
aged for SPDT, SP3T, multipole, double pole 
transfer, and crosspole transfer applications, which 
include many lightweight configurations not pre- 
viously feasible. 

The solenoid plunger and a small probe are 
the only moving parts in the Transprobe, so the 
operating life is extended far in excess of more 
complicated mechanical switches. The solenoid is 
similar in design to those qualified for 2,000,000 
operations. There are no points of electrical RF 
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FIG. 3. X-BAND SPDT 
Transprobe wavequide 
switch for RG-52/U 
operates under full 
waveguide power of 
250 kw peak power, 
160 watts average 
power, in less than !0 
msec sw tching time. 


Co-Ax Probe 


contact, therefore, repeated operations do not de- 
grade performance. 

The X-Band SPDT Transprobe is actuated with 
20 only watts max compared with over 100 watts 
for other switches. This design uses one plunger- 
type solenoid which requires holding power in 
one position only and provides a fail-safe position 
when no power is applied. 

Typical performance specifications for the 
SPDT X-Band switch are: 


Frequency 
VSWR 


8.2 - 12.4 kme 
, 1.20 max. 

Insertion Loss 0.20 db max. 

Crosstalk... 50 db min. 

Weight ae 

Actuator Power 20 watts 

The design is particulary well adapted to air- 

borne and missile applications where size, weight, 
and actuator power are prime considerations. 
Present applications and proposals include air- 
borne ECM and time-sharing of ground radar 
antennas. Switches can be MIL-Spec qualified. 
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Use the Gyro Tester approved for 
USAF Air Defense Squadrons- 


HONEYWELL RATE GYRO TEST SET 


Rugged - Reliable - Accurate 





Power Supply 








Calibrator 





—— 


= Rate Table 
cal iaaaeee 





Now you can eliminate rejection of inertial compo- 
nents and sub-systems by USAF Service Squadrons 
because of differences in test results. If you perform 
your quality control tests on the same type of gyro 
tester as that used by USAF, such discrepancies can 
be avoided. 

The Honeywell Rate Gyro Test Set No. 32589 (FSN 
4920-705-7536) has been accepted by the Air Force. 
Over eighty have been purchased for use at squadron 
level. This equipment combines the ruggedness to with- 
stand the abuse of field service, the reliability associ- 
ated with the environmental specifications of MIL-E- 
4970, and the accuracy of a laboratory instrument. 
Highly trained technical personnel are not required 
to operate this equipment. 





CUSTOM DESIGN 


For ranges up to 1200 deg/sec., and ac- 
curacies and tolerances other than des- 
cribed above, Honeywell can custom design 
and manufacture specialized Gyro Test 
Equipment to requirements. 











This Gyro Test Set consists of a Rate Table, Calibra- 
tor, and precision Power Supply. Rate Table,* with 
holding fixture for instrument under test, is turned at 
a variable angular rate up to 120 degrees per second. 
The Table is self-calibrating at 5 deg/sec. increments 
by means of a built-in stroboscope. Input rates are 
continuously variable. Calibrator permits checking 
pick-off voltage outputs for many other devices such 
as accelerometers and rate-of-turn indicators. AC pick- 
off output voltages can also be measured. Power Sup- 
ply is 400 cps but other frequencies for pick-off or 
motor may be used. Write for Technical Bulletin BM- 
SGT-1 to Minneapolis-Honeywell, Boston Division, 
40 Life Street, Dept. 13, Boston 35, Massachusetts. 

* Available separately 


Honeywell 
ee Gap 
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Electronic Cireuitry 


A continuing MILITARY SYSTEMS DESIGN feature, these circuits are selected 
because they represent good design. Significant characteristics which are not 
self-evident from the diagram are explained in the printed commentary. 


DELAY LINE CLOCK 

A simple clock circuit (Fig. 1) for making jitter 
and absolute time measurements uses a delay line, 
having a delay time of 0.2 psec and a characteristic 
impedance of 500 ohms, for its “meter stick.” The ac- 
curacy of the measurement will be within A, the delay 
time of the line, in this case to within 0.2 psec. 

The output of the clock circuit is a train of pulses 
which can be counted by any suitable digital counter. 
The clock is started by a positive pulse input at point 
A, inverted in Q1. It is amplified by Q2 and differen- 
tiated with its leading edge coupled to the base of Q3 


CLOCK 
PULSE 
ouTPuT 


Ro * IMPEDANCE OF 
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FIG. 2. PULSE RELATIONSHIPS, Delay Line Clock. 











through D1. This causes Q3 to saturate. The pulse ap- 
pearing at point D is inverted by Q4 and delayed by 
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AL, then cuts off Q5. Output from Q5 is coupled back 
into Q3 by D2. Thus a continuous circulation of 
pulses spaced Aysec apart appears at the output. On 
the trailing edge of the input pulse the voltage at B 
drops to 0, clamping the point F to zero through D3, 
and stopping the succession of pulses (Fig. 2). An 
alternate method of stopping the clock is to apply a 
12v positive pulse at point G which will also clamp 
point F to zero. 

To measure pulse repetition period an input square 
wave signal corresponding to the separation between 
two successive pulses of the sample to be measured, 
must be used as the input pulse. This can be done by 
feeding the sample pulse train into a flip-flop that trig- 
gers on the first pulse and resets on the second pulse. 

If the difference in time between two pulses is to 
be measured, D3 is removed from the circuit, allowing 
the clock to free run after the first pulse. The second 
pulse is fed to the external stop pulse input, and the 
clock output measures the difference in time between 
the start (first) and stop (second) pulse. 

Transistors: 2N499, 2N501 or 2N500 

Diodes: T9G 

Input pulse: 1 v positive pulse of duration to be 
measured. With 30uf tantalytic input capacitor, Max 
pulse length > 2 msec. 

Stop pulse; 12 v positive pulse, duration > Aysec. 

Source: Ronald M. Sonkin, ITT Laboratories, Nut- 
ley 10, N. J., Also Electronic Industries, Feb. 1961. 


BLOCKING OSCILLATOR 


Coincidence circuits used in nuclear studies are 
designed to be actuated only when two or more 
events occur simultaneously. In the circuit shown 
(Fig. 3) photomultiplier outputs are first passed 
through a blocking oscillator which in turn produces 
a standard 2 v pulse into a 100 ohm load. If the 
input pulse is sufficient, when added to the preset 
bias (—7 to —5 v) to bring the instantaneous voltage 
to —4 volts will produce a “standard” output pulse. 
With each 14-stage 6810A photomultiplier coupled 
to its discriminator circuit through a single grounded 
base stage which provides a gain of about 2 and 
serves to match the cable from the photomultiplier, 
no further amplification is necessary. 

Marginal pulses may produce a time jitter of about 
7 nsec, and input pulses are usually only about 0.01 
psec in duration. Dead time is about 25 nsec. 


The transformer windings in Fig. 3 are each two 
turns of No. 30 AWG wire wound through two ferrite 
beads. The 100 ohm resistor in the collector circuit 
protects the transistor by limiting the collector cur- 
rent. When the “length” switch is in the “short” 
position the diodes are reverse biased and are es- 
sentially open. After firing, the blocking oscillator 
draws current which charges the 100 ohm-270 ppf 
RC circuit in the emitter lead. This reduces the 
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FIG. 3. PULSES FROM Photomultipliers are ‘'stand- 
ardized" by blocking oscillator circuit. 


emitterbase voltage, turning off the transistor after 
about a 16 nsec pulse. 

When the length switch is in the “long” position, 
the impedance from the emitter to ground is es- 
sentially the forward resistance of the diodes. The 
transistor then turns on much harder and produces 
an larger pulse about 0.1 psec long. The function of 
the length switch is thus to change the resolving 
time of the discriminator—a variation which is con- 
venient when setting up an experiment. 

Input: Pulses 0.5 v to 3v, approx. 0.01 psec duration. 
Output: Pulses 2v amplitude into 100 ohm load. 

Resolving time of discriminator: 16 nsec with 
“length” control in “short” position, 0.1 usec in “long” 
position. 

Max time jitter: 7 nsec. 
Dead time; 25 nsec. 
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FIG. 4. COINCIDENCE CIRCUIT. Transistor 94 


operates only when inputs from three blocking oscil- 
lators arrive simultaneously. 


INPUTS FROM BLOCKING 


The coincidence circuit (Fig. 4) receives pulses 
from several blocking oscillator circuits. Each of the 
first three transistors is normally saturated, holding 
Q4 in the “off” state. Only when pulses arrive at all 
inputs simultaneously (or when some of the input 
transistors are switched out) will Q4 be turned on. 
Source; Mr. Martin Feldman, Laboratory of Nuclear 
Studies, Cornell Univ., Ithaca, N. Y. Also Review of 
Scientific Instruments, December 1960. 
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Micro Edge 


Micro Mod 


THREE NEW 
C(AMPHENOL) 


MicroMiniature 
Connectors 


MicroEdge. Receptacle for flex 
ible printed wiring or printed circuit 
boards. 15 contacts on 075” cen- 
ters, with 2 lines of interference 
per circuit 


MicroMod. 12 contacts on .075” 
centers. 2 types available for either 
modular use or for cable-to-cable 
cable-to-chassis or board-to-chassis 
usage 


MicroMin. 19 contact recept 


acle with mating components * 


mounting board or 38 contact rack 
and panel/modular pair. Contacts 
on .050” 


Immediate delivery at 


factory price from 


chweber 


| = i oe gfe), [ler 


O HERRICKS ROAD. MINEOLA, t NY 


PIONEER 6.6520. TWX G-CY-NY-580 
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... Offering efficient switching i He 
the 1-200 mA range and peak | 


pulse current capability _ 
to 10 amperes, in the 
miniature TO-18 
package. 


High sensitivity 
... 20 pA firing 


Close firing control 
...Wwithin + .O8V 


Voltage ratings to 2OOV 
MIL-S-19500 capability 


Available for the first time in the min- 

iature TO-18 case, these units offer the 

same high sensitivity and close charac- 

teristics control introduced by SSPI in 
pioneering PNPN devices for control and logic 
applications. 


The precise firing characteristics of these 

es make them ideal for timing and time 

ay circuits, voltage limit detectors, high gain 

switching, logic circuits, and related 
applications. 


With the high surge capability of this series, 
squib firing systems requiring pulse currents 
up to 5 amperes can be greatly miniaturized 
without sacrificing design margin. In addition, 
the low 1 mA holding current level is particularly 
useful in many programming, control and logic 
circuits 


Designed to meet the requirements of MIL-S- 
19500, these units are subjected to extensive 
temperature storage and cycling, as well as 
100% acceptance testing, as a regular part of 
the manufacturing procedure. 


Write for Bulletin C420-03 
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The new NLS 481A digital voltmeter features both plug-in stepping switches and a snap-out readout that virtually eliminate use of 
a solder gun or other tools in servicing. Note the “finger-control” leverage bars for easy switch removal. 


3" 


Applications include production testing, instrument 
calibration, laboratory testing, receiving inspection. 


The 481A features the basic circuitry of the NLS 
181, today’s most widely used digital voltmeter. 


Announcing the NLS Low-Cost 
481A Digital Voltmeter 


Here is the time-proved 481 with new features to permit replacement 
of all stepping switches and decade resistors in minutes instead of 
days. Plug-in stepping switch assemblies in the 481A also allow 
troubleshooting by the substitution method. Like the thousands of 
481s in use, the new 481A features +0.01% accuracy and completely 
automatic operation at low cost. It measures DC voltage from +0.001 
to +999.9;AC or low-level DC with plug-in accessories. Input imped- 
ance is 10 megs... balancing time is 1 second, average... internal 
standard cell verifies calibration. 


Although the 481A features exclusive plug-in stepping switches pre- 
viously found only on higher cost NLS digital voltmeters, it sells for 
only $1,525, complete. Delivery is from stock — 15 days if stocks are 
temporarily depleted. NLS will continue to manufacture the 481 in 
volume for customers who have standardized on this instrument or 
where initial price is more important than the long-term savings in 
servicing offered by the 481A. 


A statement of policy: The 481 A is not a “pie-in-the-sky” instrument 
or prototype. It has long since undergone complete testing and is now 
in volume production to assure you prompt delivery of a fully-tested, 
quality instrument. 


Call your NLS regional office or sales representatives for a demonstra- 
tion of the 481A, 481 or any digital measuring instrument. If you 
prefer, please contact NLS for additional information. 


Originator of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR, CALIFORNIA 
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“FANNING” CIRCUIT FOR TIMER 


FIG. 6. FANNING switch arrangement (A) provides 
almost instantaneous transfer of load without possi- 
bility of simultaneous loading of more than one 
circuit. Four single cam-operated switches (B) are 
almost impossible to design to give same degree 
of precision. 


FIG. 7. EIGHT CIRCUIT FIG. 8. VARIABLE SPEED 
timer uses seven cams and 
switches. 


4-circuit timer. 


A. W. Haydon’s patented invention relates to elec- 
trical switching apparatus for successively supplying 
current from a common source to a plurality of elec- 
tric circuits. Essentially, this is a timer consisting of a 
motor turning a cam shaft, on which are affixed cams 
to actuate electrically interconnected switches in a 
predetermined order. 

Advantages of timers employing the Fan technique 
include: Limitation of transfer time to a few milli- 
seconds, economy of power supply and generator ca- 
pacity by continuous loading, and economy in switches 
(one less than total number of output circuits is re- 
quired). 

In Fig. 6 a typical fanning circuit is compared with 
a standard circuit using independent cam-operated 
SPST switches. (The schematic arrangement of the 


switches forms the pattern of a fan—hence its name.) 


Three SPDT switches are connected as shown (Fig. 
6a). In the starting position, output No. 1 is ener- 
gized. S2 then transfers energizing output No. 2. Then 
51 transfers energizing No. 3 followed by transfer of 
53 energizing output No. 4. S2 returns to its original 
position at about the time S3 transfers so that when 
Sl returns to its original position, output No. 1 is 
energized again and the cycle can then be repeated. 
By proper selection of cam cuts the outputs may be 
made of either equal or unequal time duration. By 
adding switches in a symmetrical manner to the right 
hand side of the circuit, any required number of out- 
put circuits may be provided. These output pulses can 
be generated with one less switch than the required 
number of pulses. If switches are added in the sym- 
metrical manner described, the characteristic of no 
delay or overlap between pulses is maintained. 
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cam | 
cam 2 
cam 5 


FIG. 9. RELATIVE CAM SETTING for three 


4-circuit timer. 


0% 


OUTPUT 
. ON 
OFF 


ON 
OFF 


ON 
orr 
ON 
OFF 


FIG. 10. LOAD CONDITION with 4-circuit cam 
et as in Fia. 9. Note no over-lap and no zero-loaa 
perioas. 


Fig. 7 shows a 8-circuit timer consisting of a con- 
stant speed motor and 7 cam-operated switches. The ad- 
dition of a variable resistor, shown in the 4-circuit 
diagram, (Fig. 8) permits the cycle time to be varied. 

Fig. 9 shows a specific setting relationship of 3 
cams, each having a 180-degree lobe. The three 
switches operated by these cams, when wired as shown 
in Fig. 8, will produce the circuit condition shown in 
Fig. 10. 

Source: Richard Varis, Design Engineer, The A. W. 
Havdon Co., Waterbury, Conn. (Bulletin N. L. 90 
giving more information is available. For this literature 
circle No. 126 on reader Service Card.) 


TUNNEL DIODE 


HPC 
1 


HPC 
2 


FIG. 11. TUNNEL DIODE provides fast switch pu 


when actuated by slowly changing inputs. 


In many readout applications a relatively slow in- 
crease in output voltage must actuate a counter or 
relay. Tunnel diodes can often be used to give fast 
switching when the critical voltage (Vp) is reached 
even though the light level (in the case of a photo- 
electric readout) is changing at a relatively slow 
rate. Three HPC (Hoffman Silicon Photovoltaic Cells) 
Fig. 11 provide a coded aperture readout for switch- 
ing the 1N2929 tunnel diode. 

The HPC cells provide an input pulse of 0.5 volts, 
approximately 1 ms in duration. The output shows 
a positive-going pulse of about 0.2 volts amplitude 
and 0.05 milliseconds duration at the beginning of 
the input pulse, followed by a negative-going pulse 
of the same amplitude and duration at the end of 
the input pulse. 

Source: E. F. Koshinz, Manager, Applications En- 
gineering Section, Semiconductor Division, Hoffman 
Electronics Corporation, 1001 Arden Drive, El Monte, 
California. 
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IS READOUT SWITCH ELEMENT 


KEARFOTT DIVISION 


KEARFOTT 
SIZE 9 
COMPONENTS 


FOR SERVO SYSTEM MINIATURIZATION 


SHOWN ACTUAL SIZE 


A complete family of Size 5 components for every servo system function is now available from Kearfott. 
This series offers the system designer complete latitude in miniaturization of his second-generation 
systems, with the performance and reliability heretofore found only in much larger units. 


Stainless steel housings, shafts and bearings protect the units against environmental extremes and con- 
tribute to stability under shock, vibration, and temperature fluctuations. * Standard 26-v, 400 cps 
excitation. * Synchro and resolver accuracy +10 min. * Operating temperature range —55° to +125°C. 


Computer-designed for optimum performance. 


CHARACTERISTICS 
SYNCHROS VOLTAGE CURRENT 


Transmitter (400 cps) (amps) 
CJO 0565 100 26 045 
Control Transformer 
Low 2-CJO 0555 100 ll 0408 
High 2-CJO 055 900 1] 0202 
Differential 
CJO 0595 100 1] 0408 
Resolver 
Low Z-CJO 0585 100 26 0485 
High Z-CJO 0589 100 2€ 0145 
Weight: 0.90 oz; Length: 1.250 i 
SERVO MOTORS 
3126-06 3126-02 
9800 rpm 9800 rpm 
0.10 in, oz 0.10 in. oz 
0.175 gmcm? 0.175 gm cm? 
Voltage #1 /@2 (400 cps 26 /36-CT 26 /26 
Power Input /Phase l.Jw l.7w 
Duty continuous at stall 


No-Load Speed 
Stall Torque 
Rotor Moment of Inertia 


SYNCHRONOUS MOTOR 

CJO 0172 200 
Pull-In Torque 0.06 in. oz 
Pull-Out Torque 0.10 in. oz 
Pull-Out Power 4w 
Length 1.24 in 


jaf 
af 


Little Falls, New Jersey 


576 /74.7 


IMPEDANCE ERROR 
UT OUTPUT R. (min) 
94.2 /71.4 10 


250/73 1085 /72 10 
550/74 390 /73 1.765 10 


250/72 


937 /64.7 
1795 /68.1 


313 /69.8 10 


677 /74 10 
2210/76 


| MOTOR CJ40812001 CJ00812650 CJ00813200 


Voltage ¢1 /@2 (400 cps) 26 /36-CT 
1.5 
| No-Load Speed 


| Pow 


ey 
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26 /36-CT 26/26 

Ww 15w 15w 
8000 rpm 8000 rpm 8000 rpm 
0.10in.0z 0.10in.0z 0.10 in. oz 


Power /@ 


Stall Torque 
GENERATOR 
Voltage (400 cps) 2 26 Vv 26 v 


er L5w 2.0 w 
Volts /1000 RPM 0.1 O.1v 0.5v 


Null 10 mv 6.7 mv 





GEARHEADS, BRAKES, CLUTCHES 
Size 5 gearheads range in reduction ratios from 20:1 to 


1019:1 for servomotors and motor tachometers above. In addi- 
tion, Size 6 clutches, brakes, and brake-clutches are available 


GENERAL PRECISION. INC. 
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FOR PHASE INVERSION 


fig. 2 





USING VOLTAGE STEP-UP TO GENERATE SECANT 


i . 


OUTPUT 


QOH OHNO 0HD 








SERVO SYSTEM 


You get some interesting variants just 
by moving an input connection of the 
Vernistat from one end of the autotrans 
former to some other point. For exam- 
ple, you can use this set-up for voltage 
gain or phase reversal, as Figures 1 and 
2 show. 

If you play around with the spacing 
of the taps on the autotransformer, you 
get a nonlinear output. What's more, if 
you locate all the taps in the unexcited 
portion of the winding, the output volt- 
age ratio will always be greater than 1 — 
a prime necessity for the secant curve. 

This was observed by shrewd design- 
ers who were looking for a way to sim- 
plify a secant generator. It consisted of 
a servo amplifier, servomotor and re- 
solver. The cosine winding of the resolver 
put out a feedback signal which was 
inverted in the servo so that a reciprocal 
secant voltage appeared at the output. 
All three units were replaced by a single 
Vernistat a.c. potentiometer modified 
as shown in Figure 3. 

The step-up characteristic of the 
Vernistat can also be used to extend its 
output beyond the 0 to 100% rotation 
points while maintaining slope and line- 
arity. ‘‘Extended Slope’’ Vernistats are 
useful wherever transients may cause 
overshoot of the potentiometer wiper. 
They are self-correct- 
ing and eliminate the 
need for accurately lo- 
cated and high-torque 
stops. 

As for nonlinears— 
Vernistat has flung 
open the door to a 
resplendent variety of 
mathematical outputs 
which you can set by 
hand! Ask about our 
Adjustable Function 
Generator. Cute, 
quick, but definitely 








not a toy! 


“CARPE DIEM” — “Seize the Day’ — ought to be the motto of every original equipment 
designer who runs in analog computer or servo circles. One of the opportunities you can 
seize is Vernistat in any of its varieties. We will gladly send you literature to help you get a 


good grasp of the subject. 
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LET’S TALK 
CONSTRUCTION 


For voltage-dividing, the Vernistat 
uses a toroidally-wound autotransformer 
over a tapewound magnetic core. Thirty- 
one precisely located taps are connected 
to a printed-circuit commutator, then 
the whole assembly is cast in epoxy 
resin. The commutator is heavily plated 
with rhodium to prevent wear, and all 
other contacts are made with precious 
metal alloys. 

For voltage pick-off, an interpolating 
pot is shifted sequentially between 
adjacent taps. Switching is automatic 
with shaft rotation resulting in a smooth, 
continuous, accurate, linear voltage 
change. Since the interpolating pot 
bridges only a small fraction of the 
input voltage, large wire of low resistiv 
ity can be used for its winding — an 
important factor in achieving low output 
impedance and long life. 

The Vernistat uses a planetary gear 
system to control the position of the 
pot along the autotransformer. With 
this design, it takes 10 turns (even as 
high as 30 turns of the shaft in some 
models!) to cover the voltage range. 
That’s one reason why you get such high 
resolution with the Vernistat. 


All aspects of Vernistat design — in- 
cluding insulation and lubrication—meet 
the most finicky MIL environmental 
tests. If reliability, precision and rugged 
construction are what you’re looking for, 
Vernistat a.c. pots can fill the bill. Take 
heed all automators, computer-men, 
servo-mechanicians and instrument 
fanciers! 


vernistat division 


PERKIN-ELMER CORPORATION 
778 Main Ave., Norwalk, Connecticut 


SUBMINIATURE SERVO DRIVE CIRCUIT 


\ new subminiature servo drive system for light- 
weight control applications which provides a 2 in-lb 
torque at the actuating arm from an error voltage of 
0.001 volt and with an actuator arm speed of 270° of 
rotation/second, uses a simple feedback of motor- 
generated voltage to produce a damping voltage. This 
arrangement enables the servo to stop instantly on 
command without overshoot or hunting about the 


null position. 


6 GEAR 


FIG. 12. TWO-OUNCE serv 


torque, meets most mil-spe 


The schematic diagram of the servo amplifier is 
shown in Fig. 12. In the neutral or zero signal condi- 
tion, the base voltage of NPN transistor T] is set at a 
level which keeps the driver transistors T3 and T5 
in the turned-off condition. In this condition the two 
PNP transistors 
amplifier chain in which T4 is normally conducts so 


T2 and T4 form a direct-coupled 


that its emitter is at one-half supply voltage. 

When a positive signal is applied to the base of T1 
it increases its conduction, driving the base of T2 neg- 
ative which drives it toward increased current, causing 
the voltage drop through R3 to increase and the po- 
tential at point C to swing positive. This causes NPN 
transistor T3 to conduct through the motor and the 
upper battery loop driving the motor clockwise, for 
example. At the same time T4 remains cut off. As the 
motor turns, potentiometer Pl is driven positive, 
which reduces the base-emitter potential difference at 
Tl until Tl decreases its current. This in turn causes 
T2 to decrease conduction, point C to be driven nega- 
tive, and T3 to cut off, blocking current to the motor. 

The voltage across the rotor is equal to the voltage 
drop in the rotor plus the counter emf generated in 
the rotor. The voltage across resistors R6 and R9 
when combined by means of R7 and R8 is proportion- 
al to the voltage drop in the rotor but opposite in sign. 
This, when combined with the rotor voltage at point 
D, leaves only the back emf which is fed back in a 
degenerative fashion to the emitter of T1 to supply a 
damping action equivalent to conventional rate gener- 
ator damping. 

In similar manner, when a negative signal is applied 
to the base of T1 it will increase in emitter-collector 
resistance, T2 will decrease in conduction, driving 
point C more negative, causing T3 to remain cut off 
but causing T4 to conduct which drives the base of 
TS negative with respect to its emitter, allowing it to 
go into conduction. This completes the lower battery 
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TRAK Type 
9127-SL(CW), 
tunable 2.15— 
2.45 KMc 


NEW-Trak 


OSCILLATOR 
CAVITY FOR 
CW SERVICE! 


This MINIATURE TRAK Type 9127-SL(CW) 
Microwave Cavity is ideal as a local oscillator 
or low power transmitter in the new 2.2— 
2.3 KMc telemetry band. With a power out 
put in excess of 100 mw, it is also suitable 
for use as a parametric pump, or the energy 
source for harmonic generators. 


Specifications are: 





Frequency Tunable 2.15—2.45 KMc 


CW Power Out Greater than 50 mw over 
entire tuning range 
Greater than 100 mw over 
2.2—2.4 KMc range 
150 VDC at 10 ma and 
6.5 V at 240 ma 
Temperature Less than 1 Mc drift with 
Stability a temperature variation of 
80°C. Operable from 
—70° to +120°C. a 
Size 1” diameter by 4%" long 








Power Input 











Weight 7 ounces 





TRAK MICROWAVE has miniature CW Os- 
cillators with output power of 10 mw to 
2 watts at frequencies between 800 and 
7000 Mc. Also, Oscillators engineered to 
your specifications! 


Write today for new a 7 
Catalog 614A, full I. ~ 
of oscillators for CW, | 


grid pulse and = | 
plate pulse service. 


Microwave Oscillator 
Engineers Wanted 


TRAK MICROWAVE 
CORPORATION 


TRAK Subsidiary of 


TRAK Electronics Company 
Microwave 5006 N. Coolidge Avenue 


Tampa 3, Florida 
REdwood 6-6422 
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loop which drives the rotor in counter-clockwise di- 
rection and the arm of PI in a negative direction. 

Power Supply:—3v to +3v Max.; Full load cur- 
rent 400 ma, Zero signal current, 10-20 ma. 

Signal Input: 0 to +0.75 

Torque: 2 in-lbs from error voltages of 0.0lv. 

Total weight of system less batteries: 2.0 oz. 

Source: Herschell Toomin, design engineer, also 
Technical Bulletin, Solid State Subminiature Servo 
Drive System T005, Solidtronics Div., of Electrosolids 
Corporation, 14751 Keswick St., Van Nuys, Calif. 
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OSCILLOSCOPE AMPLIFIER 
A symmetrical direct-coupled amplifier which in- 
herently cancels out instabilities due to drift in sup- 
ply voltage is shown in Fig. 13. The signal is applied 
in a differential fashion, being balanced against 
electrical ground by the centering pot R2. The two 
cathodes of V1 are both biased 70 volts with re- 


spect to grid and are always at the same potential. 


SAY? 
2Ax 


CENTERING / 


} 


| 
t) 
-0-5V +0.5V 


FIG. 13. SYMMETRICAL DC 


tabilities due to supply voltage 


A positive excursion of the input grid of V1 will 
tend to increase the current in the first section of 
V1. This will increase the voltage drop in the cathode 
resistor, R3, driving the cathodes positive with re- 
spect to ground. Since the grid of section 2 of V1 
is held at ground potential, this effectively forces 
the grid of section 2 in a negative direction with 
respect to its cathode, diminishing the plate current 
drawn by the plate of section 2, V1. 

The potential of the plate of the first section of 
V1 will therefore tend to fall, decreasing the poten- 
tial of the first section grid of V2. In like manner, 
potential on the plate of the second section V1 rises, 
carrying with it the grid of the second section of 
V2, achieving push-pull action at the plates of V2 
which are connected directly to the vertical deflec- 
tion plates of the oscilloscope. 

The power supply provides a total of 520 v, de 
to a voltage divider, grounded at a point 70 v from 
the negative end. 

Bandwidth of the amplifier is essentially flat from 
0 to 10,000. 

Output: 200v peak-to-peak max. 

Voltage Gain: Approximately 1000 with input of 
0.2 v max. 

Source: Dr. A. V. J. Martin, 79 Rue Duhesme, 
Paris 18, France also Electronic Design, February 4. 


1959, 


BALANCED 
ARMATURE 


TORSION a er TORQUE MOTOR 
ROD PIVOT ™~ 


FILTER 
SCREEN » STABILIZED 
BODY 
= © (TITANIUM 
ORIFICE | ; CONSTRUCTION) 


METERING 


SPOOL ONE-PIECE 


SLEEVE 
SHEAR SEAL 


COVERING VARIABLE ORIFICES 


A FEEDBACK SERVO VALVE 
WITHOUT SPRINGS OR LEVERS 


® Unity coupled Hydromechanical Feedback 
® High Null Accuracy # Only 2 moving parts 
® Large, full opening, shear-seal orifices 


This two-stage, four-way flow control valve is the only one available 
that provides true positional feedback without springs or levers. The 
first stage consists of an electrical torque motor and ‘‘shear-seal” 
orifice hydraulic amplifier, while the second or control stage is made 
up of an accurately matched spool and sleeve arrangement. 


Hydromechanical unity feedback relates spool position to torque 
motor armature position and also nulls out effects of orifice varia- 
tions due to supply pressure and temperature fluctuations. Flow 
force reactions are thus substantially reduced and hydraulic center- 
ing of pilot position is feasible without spring hysteresis and null 
shift. Large orifices prevent clogging and silting and high shear 
forces permit efficient operation even with highly contaminated 
fluids. Final null adjustments are made electrically by a balancing 
control at amplifier output stage. 


TYPICAL CHARACTERISTICS 


Medium Flow (#6103-*6106) High Flow (#6104) 
Rated flow to 7.5 gpm at 3000 psi to 18.0 gpm at 3000 psi 
valve pressure drop valve pressure drop 
Hysteresis 3% maximum total 3% maximum total 
rated current rated current 
300 to 3000 psi 300 to 4000 psi 
4500 psi pressure port 6000 psi pressure port 
3000 psi return port 3000 psi return port 
First stage—500 psi First stage—500 psi 
per ma minimum with per ma minimum with 
3000 psi supply 3000 psi supply 
8500 psi per ma minimum 10,000 psi per ma minimum 
with 3000 psi supply with 3000 psi supply 
Temperature —65°F to +275°F —65°F to +275°F 
Maximum Null Shift (% of rated current) 
Temperature Change per 100°F 1% 1% 
Supply Pressure Variation + 2% 2% 
Quiescent Current Change 20% 1% 1% 
Weight 12 ounces 16 ounces 


Supply pressure 
Proof pressure 


Pressure gain 


Load pressure gain 


TORQUE MOTOR: Note: 6103 & 6106 Identical with exception of torque motor characteristics. 
Valve #6103 Valve #6106 

input Power 300 Milliwatts 64 Milliwatts 

Rated Current + 10 ma +8 ma 


DC Coil Resistance 3000 ohms/coil 1000 ohms/coil 
(other motors also available) 


Write for complete data 


KEARFOTT DIVISION 
D GENERAL PRECISION. INC. 





Little Falls, New Jersey 
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Bias Stabilization of 
Small-Signal Transistors 


NEW 55 to +850 SOLID TANTALUM CAPACITORS © 2m svsom! ates cturvots a 


emitter current establish the operating point of a 


transistor. This bias voltage and current must re- 
Y TANSITOR ELECTRONICS main stable over a wide range of operating temper- 
atures. However, both the reverse-bias collector cur- 


rent and the emitter-base junction resistance tend 

to vary with temperature to such an extent that ex- 

ernal stabilizing circuits must be used to maintain 

= stable bias conditions, and to hold transistor char- 
NEEDLE’S EYE VIEW reveals micro a" . P i” R ‘ 

miniature size of TANSITOR ELEC acteristics linear for small-signal amplification. These 

TRONICS’ new TS-type solid tantalum variations are also important factors in large-signal 


capacitors. Special red epoxy encap operation, to be discussed later. 
sulation simplifies polarity identifica- 


tion. Reverse-bias Collector Current Variations. Satura- 
tion current, also called reverse-bias collector cur- 
rent and collector-base leakage current and desig- 
nated I..., consists (in an NPN transistor) of a 
flow of electrons in the base region to combine with 
holes from the collector region at the base-collector 
junction (see second article, this series). In a PNP 
transistor the roles of the holes and electrons both 
minority carriers, are reversed. 

The saturation current varies with temperature 
of the transistor from almost zero at 10°C to over 
1 ma at 125°C. This (in the NPN transistor) is 


‘Barrer y SIGNAL PULSE 


| 
| 





. 


tk. +-SATURATION 
; : LEVEL 

> eee ee! fae 
| _» tf |. 


oo ss Sat 

FIG. 1. SATURATION CURRENT in Common-base 
configuration. V, is step signal pulse applied to emit- 
ter, |. is collector current response. ft, is rise time; 
t,, storage time, and tz is fall time, measured to 90% 
tanging in capacitance from 0.01 to 20 microfarads and in working f final value. 
voltages of 3 to 15, TANSITOR’S new TS-type solid tantalum capacitors ere ‘ 
os: m ali id sda . ' apes essentially a flow of holes from the collector into 
operate at —55 to +85C. But, they can be stored at —80 to +125C the base region. If the resistiveity of the base re- 
gion is high, or if a high value resistor is connected 
: oT coe : “ in the base lead, an accumulation of holes in the 
Ideal for microminiature applications, they range from 0.150 to 0.313 | i ales. eal tinal: Olas al Bi wks adams 

. . ‘ 3 ae “> . Ss 
inches in length and 0.065 to 0.103 inches in diameter. The Mylar* an increased number of electrons from the emitter, 
increasing the collector current, which in turn tends 
to increase the temperature of the collector-base 
junction. Increased temperature leads to more sat- 
uration current, and so on, which is evidence of a 
run-away condition. This will lead to severe distor- 
MORE DETAILS? tion, an inoperative transistor, or a destroyed tran- 
: , ; sistor. This condition can be prevented or minimized 
A complete technical data sheet is readily avail- by keeping the base-lead resistance low, particular- 

able. Address your inquiry to: TANSITOR ag 


A AR a Prorat omueg ° | ly in the case of power transistors. 
ELECTRONICS, INC., Section 12, West Road, Te Ni i ito ee In circuits designed for saturation operation, such 
Bennington, Vt. 


"ELECTRONICS iweSaeonarEss | °° im computers, a sustained step signal may be 
; 4 | applied to the emitter. The resulting large collector 


gs ees 5 Whew Kllablily Comer Feat current causes a large voltage drop in the load re- 

sistance which in turn reduces the voltage across 

Teatalom Capacitors! \— . ‘ 

‘ w the collector-base barrier. Because the flow of mi- 
Wray cx0™ 


WEST ROAD © BENNINGTON, VERMONT nority carriers is limited by the low collector-base 
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and are not damaged by short time 125C assembly temperatures. 








insulating sleeve and encapsulated body insure reliability under severe 
environmental conditions. 
*T.M. E. I. DuPont de Nemours & Co. Actual Size 
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voltages rather than by the input signal, the 
excess minority carriers are stored in the 
base region. Upon removal of the emitter 
signal step voltage, the excess carriers 
slowly drift into the collector region, hold- 
ing the collector current at saturation value 
for the duration of period called the “stor- 
age time” (Fig. 1), before it drops ex- 
ponentially to zero. 

Emitter-Base Junction Resistance is an- 
other factor contributing to instability in 
transistor bias. This resistance is char- 
acterized by a negative temperature-co- 
efficient, so that the resistance falls as the 
temperature rises, causing collector cur- 
rent to increase. This effect operates even 
when saturation current is near zero. The 
method of reducing this effect is to use 
a high-value resistor in the emitter lead. | 


Vog* SvOUTS 


COLLECTOR CURRENT (mA) 








TEMPERATURE “°C TM690 -102 


FIG. 2. VARIATION of collector current 


with transistor temperature. 


This minimizes the effect of the emitter- 
base junction resistance variation, since it 
becomes a small part of the total emitter 
circuit resistance. Because this resistor 
swamps the junction resistance, it is some- 
times called a swamping resistor. 

Fig. 2 illustrates the effect of temperature 
on collector current of a typical transistor, 
with V.,, held at 6 volts, and V,,, held con- 
stant at a succession of fixed values from 
50 to 300 mv. The dotted line AB connects 
two points having the same collector cur- 
rent on two different emitter-base voltage 
curves, and suggests another solution to 
control of collector current. If the emitter- 
base voltage is reduced from 200 mv to 
150 mv while the temperature rises from « 
to y (20°C), the collector current will re- 
main stable. Methods for reducing emitter- 
base voltages include thermistors, tran- 
sistor combinations, and breakdown (zen- 
er) diodes. 

Note. This article, the fourth in a continu- 
ing MSD series, has been adapted in part 


from the U.S. Army Technical Manual 
TM 11-690. 
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A. Operator inserts mi- 
crofilm aperture card. 


B. Next, inserts sheet ot 
ordinary paper, vellum, 
or offset paper master. 
Insertion starts auto- 
matic printing and proc- 
essing cycle. 


» 


Cc. First print is auto- 
matically delivered in 30 
seconds; subsequent 
prints (of the same or 
different drawings) 
every 15 seconds. 


From microfilm to an 18"x 24” print 
...IN seconds and on ordinary paper! 


prints, which 


You can have a dry, positive, 18’’x 24” 
engineering print in seconds and on 
ordinary paper with the new XeroX® 
Copyflo® 1824 printer. 

This remarkable machine, which 
requires no exposure settings or other 
adjustments, reproduces from a mi- 
crofilm aperture card, making 18’’x24” 
prints—or smaller—at extremely low 
cost. It also copies onto vellum or off- 
set paper masters. 

Operation is automatic. Prints 
ready for immediate use emerge as 
fast as four a minute. 

The quality of reproduction is su- 
perb. Images are sharp black-on-white 
and won’t rub off. There is no odor, 


no waste, and the finished print may 
be written on with pen or pencil 

Regardless of your engineering- 
drawing-reproduction needs, you can 
now enjoy the tremendous savings in 
time, money, space, and materials of 
your own unitized microfilm system. 

Formerly, such economies required 
a substantial reproduction need. To- 
day, however, the Copyflo 1824 print- 
er offers the same proportionate bene- 
fit to small-volume users as to large. 
No need now for vast files of engineer- 
ing drawings. Microfilm aperture 
cards require only a fraction of the 
storage space required for other repro- 
ducibles. No more costly waiting for 
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made by a Copyflo 
1824 printer—are so inexpensive your 
engineers can discard them after use. 

Write today for our free 1824 book- 
let giving the full benefits you can ex- 
pect from a Copyfio 1824 printer. 
Ha.Low Xerox Inc., Dept. 61-199X, 
Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 





ONLY THE LARGE = ns 
IEE| READOUT 
OFFERS ALL FOUR 














"leabdgeaiy 


or 
simultaneously 


a digits or 
words and/or 
PRICE COMPLETE pore color background 
QUANTITY ; 
| $3300 aeenry ree available 
Write today for complete specifications 
Representatives in principal cities 


Over 1000 firms throughout the 
world in just a few years prove 


unprecedented acceptance of IEE 
digital readouts, 


ous TRIAL ELECTRONIC ENGINEERS, inc. | 
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Cable Faults? 


RADAR Ne ster 








Cable shorted at 

725 feet as seen with 
Smith-Florence cable 
fault-finder 


4 


SMITH-FLORENCE electronic fault-finders speed- 
ily solve electrical cable servicing problems by giving 
you a “picture” of exactly where the trouble is and 
what it is. Using the radar principle, these depend- 
able S-F instruments permit accurate ranging from 
only one end of the cable to pinpoint shorts and open 
circuits. S-F offers a variety of models with ranges 
from 200 feet to 100 miles for servicing in missiles, 
aircraft, ships, industrial plants and communication 
systems. Prices: $375 to $695. 

Get more details — including how you can use S-F 
fault-finders for other important jobs—by writing to: 


SMITH-FLORENCE INC. 


4228 TWENTY-THIRD AVENUE WEST, SEATTLE 99, WASHINGTON 
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FIG. |. "ON-LINE" military computers impose maximum speeds 
and highest reliability requirements. 


Military = Type Computers 


AUDREY CLAYTON, Melpar, Inc. 


MILITARY REQUIREMENTS are 

zuiding the future of computer tech- 

nology. Compared with commercial 

and industrial demands, in every realm 

of analog and digital computing the 
Armed Services are faced with more data, more 
redundancy and the requirement for more accurate 
results more quickly. The scope of their problems is 
such that they must integrate all potentials of the 
electronic art in order to provide the requisite 
world-wide capabilities. 

Soon long-range warning systems may scan an 
approaching rocket, compare its characteristics with 
those of known friendly and enemy equipment, and 
in case of a new type, extrapolate by features of 
similarity, to render an opinion as to whether or 
not counter-measures should be initiated. 

The inconceivable complex of personnel and ad- 
ministration record-keeping for each service, pos- 
sibly for all services, may be undertaken by a single 
organization. 

Every airborne, sea-going, underwater or space 
vehicle may contain scanners for all types of radia- 
tion, bringing back records for correlation and re- 


duction by high-powered, large-scale data-process- 
ing equipment. 

Computers on ships and aircraft may provide 
rapid, high-accuracy navigation by reference to 
orbital satellites, whose position will be accurately 
determined at every instant. 

Three-dimensional color displays will give an 
immediate and unambiguous interpretation of air- 
craft patterns or any other desired combat situa- 
tion configuration. 

Since all of the computer applications just men- 
tioned are based on research actually in progress, it 
is safe to prophesy that computers in military ap- 
plications will surpass all that has even been pre- 
dicted for them. 

Military “customers” for typical business type 
computers now include the Army Ordnance Supply 
system, Air Material Command, Army Signal Corps, 
Strategic Air Command, The Aviation Supply Office 
of the Navy, Bureau of Naval Personnel, the Naval 
Gun Factory, the Marine Corps—in fact, almost 
every military arm and agency. In addition to the 
whole gamut of commercial computer practice, a 
large class of problems peculiar to the tactical sup- 
port of the armed services must be met. Thus mili- 
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tary computing applications range from logistics to 
missile guidance, from payroll processing to battle- 
field surveillance. 

Although such factors as cost, speed, reliability, 
power requirements, etc., are important to non-mili- 
tary users as well; speed requirements increase by 
several orders of magnitude when the problem is 
one of fire control—to destroy an enemy aircraft ap- 
proaching at supersonic speed. Computer reliability 
is at a premium in a satellite, where maintenance is 
impossible, or on a submarine, about to launch a 
Polaris missile. Available power is severely restricted 
on a battlefield, where the computer is in a jeep, 
and packaging techniques must be revolutionized if 
the equipment is to be hand-carried. 

While the military, like industry, is involved in 
the processing orders, requisitions and paychecks, 
their primary concern is with the overall require- 
ments and concepts of administration with comput- 
ing systems rather than just with computers. In re- 
fining its system concept, the military must analyze 
the needs of every level and every branch of its 
organization, to determine the precise nature of 
these needs in the light of the technological ability 
to supply them. Thus, they require advances in 
areas which industry in general may need, but can- 
not yet afford to investigate; such as infra-red, 
radar, television, telemetering, microwave, tro- 
pospheric scatter, automatic switching within com- 
munications networks, computers talking to com- 
puters, visual displays, multiple control centers, 
portable computers, real-time controls, sub-systems 
within systems, etc. Yet at the same time, it may be 
more important to evaluate and improve tested 
components than to develop new ones. It may be 
more urgent to find a way to link two existing com- 
puting systems, than to increase their speed. 

Due to the very magnitude and urgency of the 
problem, the military effort is devoting its organized 
thought and work in computer applications to the 
more effective managing of its entire enterprise. 


Environment 

Military computers are subjected to greater di- 
versities of temperature, pressure, radiation and 
other environmental parameters than similar equip- 
ment in any other field of application. External 
temperatures vary from —80°F to +160°F, and 
humidity from zero to 100%. Wide variations in 
barometric pressure are encountered, with ad- 
ditional hazards such as salt, sand, dust, insects, 
fungi, and wind and ice load. In addition to weather 
conditions, the equipment must also be capable of 
operating after prolonged storage in any position. 
Specific applications introduce such further factors 
as roll and pitch on shipboard, with consequent 
gyroscopic action on magnetic drums; low pressure 
environment for airborne equipment with its 
deleterious effect on sealed components; satellite 
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Said Gaspard de Coriolis: “A particle which is subject to no forces in a rotating coordinate 
system experiences a radial acceleration and a tangential acceleration.” 


It was around 1840 that Coriolis discovered what has since become known as the Coriolis Effect. He noticed objects above 
the earth tend to rotate relative to the earth's rotation . . . to the right in the northern hemisphere, to the left in the southern. 

The Coriolis Effect is in force in outer space, too. If a space vehicle is rotated in order to establish artificial gravity, the 
necessarily short radius of the rotation causes a Coriolis force. This creates orientation problems for a human occupant. 
To eliminate this difficulty, a scientist at Lockheed Missiles and Space Division conceived the idea of connecting the vehicle 
to an auxiliary fuel tank by a half-mile-long cable. Thus, if the whole system is then rotated at a reduced speed around its 
center of mass gravity, the longer radius greatly minimizes the Coriolis force. Right now—on the drawing boards at Lockheed 
—is an enormously advanced space vehicle system which utilizes this concept, in addition to many others. 

Fortunately, natural laws are about the only restrictions which circumscribe scientists and engineers at Lockheed Missiles 
and Space Division. The climate in Sunnyvale and Palo Alto, on the San Francisco Peninsula, is close to perfection. The 
creative atmosphere—the opportunity to work on such important projects as the DISCOVERER and MIDAS satellites, the 
POLARIS FBM, or even more advanced concepts such as the space system cited above—is the dream of the creative engineer. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-11F , 962 West El 
Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 


Lockheed / MISSILES AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA® CAPE CANAVERAL. FLORIDA®* HAWAII 
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RF PRODUCTS BUILDS ANVIL RUGGEDNESS INTO 
PRECISION @ COAXIAL SWITCHES-RELAYS... 


Spring-leaf switching blades, gold-plated silver contacts and impedance matched connectors keep 
insertion loss and VSWR (1.3 @ 4,000 MCs) low, Crosstalk high (in decibels down). Electro-mechanically 
actuated models operate and release in 8 to 20 milliseconds, depending on type and function, with a 
proven mechanical life of 1,000,000 cycles minimum when operated under 10 cps. / Available for fast 
delivery from factory stock in a large variety of configurations and functions, including SPDT, DPDT, 


1P4T, 1P6T, 1P12T and Transfer types. RF PRODUCTS AM PHENOL) @ © 
A DIVISION OF AMPHENOL-BORG ELECTRONICS DANBURY CONN. 


...AND DELIVERS IN 7 DAYS 
100% tested from factory stock 


Get full details! Send for catalog DK61. 
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computers experience extreme temperature ranges 
coupled with prolonged low pressures. 


Reliability 

Few non-military applications impose such string- 
ent reliability requirements as military real-time, or 
“on-line” processing. A typical on-line military com- 
puter is shown in Fig. 1. Data flow is essentially 
continuous, and results must be computed and 
transmitted within a certain fixed, and usually very 
short, time. Normally the equipment must operate 
at its maximum speed and optimum configuration 
in order to complete the computation, with the ac- 
companying conversions, in the specified time. 

Standardization of circuitry and use of modu- 
larization techniques allow more rigorous pre-test- 
ing, with consequent reduction in failure rate, and 
drastically reduce the time required to locate and 
replace malfunctioning components, once detected. 
But even so, especially with large systems, the 
mean free-time between errors is quite short. Sta- 
tistics provide a logical pattern for the statistical 
probability of obtaining any specified operating 
period without malfunction, for a fixed number of 
components. 

Methods of reducing “down-time,” however, are 
of little value in applications such as satellites, 
where maintenance is impossible once operation has 
been initiated. In this case, equipment redundancy, 
either on a component level, or with entire systems, 
may be used to reduce the possibility of malfunc- 
tion, but there is no substitute for basic functional 
reliability. Design must be based on these consider- 
ations, in addition to the ever-present problems of 
size and weight. 


Equipment Size 

The question of equipment size is inevitably 
bound up with specific environments and includes 
wider variations than are to be encountered in com- 
mercial or scientific computing. At one extreme, the 
volume of data may be great. 

On the other hand, space restrictions in ship- 
board, under-water, airborne or satellite applica- 
tions impose severe and unavoidable limitations on 
volume, weight, and maximum dimensions. Exten- 
sion of computer applications into the minutiae of 
battle control introduces a requirement for equip- 
ment which can be “back-packed,” either in its 
entirety, or after separation into modularized units 
for ease of transportation. This latter possibility it- 
self requires a whole new design philosophy. 

These considerations provide the main impetus 
for the industry-wide drive toward micro-minia- 
turization. Packaging techniques must be refined to 
yield ultimate efficiency in space utilization. And 
yet the requirement for ease of maintenance is still 
of primary concern. 
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Data Volume 

There are two major classifications of military 
problems in which the volume of data is excessive. 
One of these involves logistic and fiscal type opera- 
tions, wherein records are handled for all military 
personnel, military equipment, spares, service 
records, etc. Here the requirements are to process 
an immense amount of data, to ensure accuracy (for 
instance in payroll processing ), and to guard against 
information loss, since many of these records could 
not be duplicated. 

At the other extreme, such as investigations of 
aerospace, the data to be processed is highly re- 
dundant and of dubious accuracy; and the problem 
is to obtain a statistical evaluation, an overall pic- 
ture, correlation items of mutual significance, sin- 
gling out new or highly important developments, 
and storing accumulated results in such a way as 
to ensure ease of reference, and later correlation 
with newly acquired data. 


Simulators 

An area of computing equipment almost unique 
to military applications is the field of simulators. 
These may range from a training device for air- 
crews to familiarize them with a new aircraft, to a 
system for testing the efficiency of a particular ap- 
proach to a naval engagement. In order to obtain 
any degree of sophistication, a simulator necessarily 
includes extensive computing facilities (analog or 
digital) linked with a large variety of analog equip- 
ment representative of typical input data, and 
presenting to the observer's eye and other senses 
typical “operational conditions.” 

With the advent of space vehicles, a new need is 
becoming apparent. If manned rockets and satellites 
are to be used efficiently, experience in their opera- 
tion can only be gained from simulators, more 
comprehensive and complex than any thus far 
contemplated. Expensive though they may be, there 
is no alternative except risking the loss of the space- 
ship itself, in the hands of its untrained crew. 


Compatibility and Code Conversion 

A prime requirement in all computing and data 
processing activities, that of achieving compatibility 
between widely differing items of equipment, 
acquires greater emphasis in dealing with the armed 
services. Different services, or different depart- 
ments of the same service, have initially obtained 
computers from various manufacturers to meet 
their individual requirements. In order to correlate 
the tremendous number of records thus produced, 
without the necessity of referring to the original 
raw data (if available), it is essential that any cen- 
tral processing agency be able to handle a wide 
variety of codes and formats, or else that equip- 
ment be provided to convert these into standard- 
ized form for correlation and evaluation. 


March-April, 1961! 


Bin 


in automatic 





Production of packaged module circuits 
gains new impetus with this major achievement! 
Now you can automatically test the operating 
characteristics of logic circuit modules, mem- 
ory boards, component cards and similar units 
—with speed, precision and dependability. 


The new Tape Programmed DIT-MCO 
Model 720 rapidly performs static and dynamic 
tests on active and passive modular circuits. 


Tests that can be performed with the new 
Model 720 include: 


e Logic circuit response to all logical com- 
binations of DC input levels. 


Marginal tests to evaluate logic modules 
under conditions of lowered or raised 
supply levels in combination with low- 
ered or raised signal input levels. 


Complete tests of conversion matrices 


for proper logic, levels. 


The Tape Programmed DIT-MCO Model 
720 will accurately test variables which are re- 
quired to maintain 0.5% accuracy, and 3 
digit tolerance values can be programmed. 
Provision is made for programming AC or DC 


sources and external signals through the tester. 


Performance of this entirely new circuit 
analyzer is backed by the experience and re- 
liability of DIT-MCO, Inc.—the nation’s leader 
in automatic circuit testing. 


Rutomoticolly yours 
Dit * ,yMCO 


DIT-MCO, INC. 911 BROADWAY 
Kansas City 5, Missouri HArrison 1-0011 


Los Angeles Area 
New York City Area 


Oregan 8-6106 
MUrray Hill 2-5844 
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- Countdown Controllers accu- 
' rately show split-second, con- 


4 


Pecteokd corrected visual missile 
countdown sequence. Electri- 
Cally synchronized with actual 
count. 


se a 


Elapsed Time Indicator gives 
visual check of power interrup- 
tions. Tied in with missile power 
supply from final assembly to 
launching. Records length of 
individual interruptions and 
total time off. 


Transistorized Time Delay Re- 
lay (left) controls timing inter- 
vals from 50 milliseconds to 
5 minutes. Made in 72 forms. 
Hermetically Sealed Delay 
Timer (right) provides fixed or 
adjustable time delay for repeat 
and reset cycle delay timing 
and sequencing for missiles or 
ground support equipment. 


Atcotran Differential Trans- 
formers are electromechanical 
transducers for measuring 
linear motions. Three ATC mil- 
spec approved types, 6210-K 
(left) 6207-K (center) and 
6203-K (right) give unprece- 
dented reliability as displace- 
ment pick-offs for altimeters, 
pressure cells, servo feed-back 
signals, etc. 








ATC can supply all kinds of dif- 
ferential transformers, timers, 
pick-offs and other related mil- 
spec components — designed 
and engineered to the most 
stringent specifications. Exten- 
sive research and development 
is constantly increasing relia- 
bility, design compactness and 


circuit simplicity to meet ever & C O N T R O L S ’ 
KING OF PRUSSIA, PENNSYLVANIA 


A Subsidiary of American Manufacturing Company, Inc 


more exacting air and ground 
requirements. 
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iter: mo. Send for your free Condensed 
| Catalog “Automation Components 
| and Control Systems”—today! 


AUTOMATIC TIMING 


INC. 


Binistor is Compact 
Switch/Memory Element 


? 1OV f lov 
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INJEC TOR 
nar SSS 5 EMITTER 
BASE 
EMITTER 
A ; B 
FIG. |. TWO TRANSISTOR circuit (A) is equivalent 
to binistor (B). 


Of the many types of four-layer semi-conductor de- 
vices available for switching and memory circuits, the 
binistor represents a new mode of operation offering 
many advantages. The negative resistance character- 
istics, usually determined by internal parameters in 
conventional four-layer devices, are, in the binistor, 
determined by the external circuitry. This results in 
stable operation over wide temperature limits. 

As an example in binistor design, the following 
circuit description of a binistor ring counter is pro- 
vided by the Transitron Electronic Corporation, Wake- 
field, Mass., who introduced the binistor only a few 
months ago. 


Operation of the Binistor Ring Counter 

The binistor is a silicon NPN tetrode having four 
layers and four terminals. Binistor action can best be 
understood by referring to the two-transistor equiva- 
lent circuit shown connected in a typical bistable con- 
figuration (Fig. 1). Insertion of base current causes 
a regenerative action as soon as the collector voltage 
falls below the injector clamp voltage. The binistor 
then turns “on” and no further base current is re- 
quired. A typical collector current in the “on” state 
will be 10ma and typical injector current is lma. 

By diverting the injector current the binistor can 
be switched “off” with a current gain of about 10. 

A binistor ring counter used by Transitron in test 
equipment is shown in Fig. 2. When the power supply 
is switched “on” it is assumed that one binistor is 
in the “on” state (Bi 1, for example) and all other 
binistors are in the “off” state. The transistor Q1 is 
normally “off” and the injector current for Bi 1 flows 
through Rl. When a positive pulse is applied to the 
base of the transistor, this transistor switches “on” 
and diverts the injector current away from Bi 1, thus 
switching it “off.” The positive transient resulting at 
the collector is passed via the 5k resistor and 2000pf 
capacitor to the base of the succeeding stage. When the 
transistor is switched “off” again and injector cur- 
rent becomes available the positive voltage existing at 
the base of Bi 2 causes it to switch “on,” the first 
binistor remaining “off.” The “on” state has, there- 
fore, been passed from one stage to the next at a 


FallinG down on 
LEAK. 
DETECTION ? 


Buck up. 


CEC comes to the rescue with 
two superb new helium/mass 
spectrometer leak detectors —and 
20 years of experience with mass 
spectrometry to help you in lab 
testing, in MIL-spec certification, 
in finding and measuring pesky 
leaks in complex vacuum and 
pressure systems...including 
chambers large enough to contain 
an Atlas missile. 

Both leak detectors provide a sen- 
sitivity of 5x10-'' atm/cc/sec of 
helium. These mobile instru- 
ments have stainless steel 
vacuum systems and electronics 
on printed circuitry. It costs 
comparatively little to own the 
best. 

For full information, call your 
nearest CEC sales and service 
office or write for bulletins. 


Analytical & Control Division 


CEC 


CONSOLIDATED ELECTRODYNAMICS 
pasadena, california 

a subsidiary of Belle Howell 
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FIG. 2. BINISTOR CIRCUIT is example of simpli- 
fication. In Ring Counter the ON stage is propa- 
gated to next stage by input shift pulse. 


rate dependent upon the rate at which the transistor 
is triggered. 

Connecting the binistor stages in a ring (Point A 
to point B) causes the “on” state to circulate round 
the loop producing the well known ring counter. Out- 
put can be taken from the collector terminal of any 
binistor collector, as shown. 


Other Applications 

Typical applications include ring counters, binary 
counter, shaft registers, core store equavalents and 
general purpose switching circuits. 

The ring counter, and many other simple circuits 
have been built by engineers only briefed on binistor 
parameters. 

One application that may prove very important is 
the use of simple binistor stages as elements of a non- 
destructive memory. Although magnetic devices are 
far more economic for large capacity memories, the 
driving, sampling, regenerating, checking, strobing, 
regulating and amplifying circuits required make small 
magnetic memories very unwieldy and costly per bit. 
The transistor flip-flop’s complexity, cost and size 
make reasonably high-density storage very difficult. 
The binistor may be very useful in this application. 


Binistor Compared with Flip-Flop 


Comparing a binistor stage with a transistor flip- 
flop; a flip-flop requires at least two transistors, 7 
resistors, 2 capacitors, 2 diodes, for a total of 28 
solder connections. High-speed, carefully-designed flip- 
flops usually require far more components. A binistor | 
stage requires only one binistor and three resistors, for 
a total of ten solder connections. This simplicity results | 
in far less “deck space.” Also, the manufacturing ef- | 
fort is simplified and reliability enhanced. Another im- | 
portant factor: While a flip-flop has the advantage of 
two outputs and two inputs, it does have commutating | 
and coupling problems. 

The speed of the first commercial binistor is ade- 
quate for general purpose switching circuit needs. New | 
models of the binistor designed to meet varied re- 
quirements of speed, power handling, polarity and 
size, are in development. 


| 

| 

| 

| 

| 
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This is the Clary Model 2000 series 
Militarized Printer. This is the one that 
operates flawlessly... that prints 

characters in a straight line within .001 

inch...it even withstands such severe 
conditions as a 50g shock of 7 milliseconds 
duration and 10g’s of vibration through- 
out the frequency range of 2 to 

12,000 cycles per second. 

Constructed on a sturdy panel for rack 
mounting, it contains all the necessary 
electronic equipment for data decoding, 

digit selections, and control functions. 

It employs a simple, clean, basic design that 
makes it adaptable to print the output 
from a wide variety of devices, including 

computers, digital voltmeters, shaft 

position transducers, electronic counters, 
and digital clocks. In addition, it is ideal 
in industrial applications where continuous, 


this 
is the printer 
that can 
take it! 


Clary Model 2000 Series 
Printer 


For complete information 
on how the Clary Model 
2000 series printer can help 
you, write today for 
Engineering Bulletin S-120. 


ci q ry CORPORATION 


San Gabriel, California 
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MEET 
THE 
N. E. fF, 
, POTENTIOMETER 
“near it FAMILY 


Linear motion 


conductive plastic 


Si 


Conductive Plastics 


10 turn '/2°' dia., 
wire wound 


ngle turn 2" dia., 
wire wound 


ganged 
conductive plastic 


Their reliability assures your products performance 
N.E.l. precision potentiometers, both Conductive Plastic and 
Wire Wound, embody every desirable design and engineering 
feature known to potentiometer manufacture. Because we manu- 
facture both types, our engineers can analyze your specific 
requirements from both sides and produce the proper solution. 
Remember, N.E.|. precision potentiometers are unsurpassed for 


reliability. 


Wire Wound 
Infinite resolution 


Unsurpassed reliability portions of JANR-| 


Negligible noise level 
to 150 
Standard resistance 


* Méet performance 
specs of MIL5272A, 
NAS7I0 and applicable 

NR-19 


Maintain excellent char- 
acteristics from —55° 


Available from ‘"* 
values IK, 2K, 5K, 10K, single and 10 turn 


and 20K, 0.5 linearity. 


Specials from 500 ohms 
to | megohm —0.1% 
linearity 


<> 


types to 3" 


Standard resistances 
from IK to 100K, spe- 
cial a" from 25 
ohm to 25 OK 


Send for complete catalog 


New: 


39 Green Street, Waltham, Massachusetts 
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VARIABLE LEAK consists of Chamber A filled with air at | Atm. Tube B is sealed with solder before 
leak is immersed. Leak path is through asbestos packing (D) under compression between porous plug 
(G) and screw (F). Packing ring (i) ensures against escape of air other than through E. When ad- 


justed for minimum detectable lea 


(B) is opened to atmosphere, and tube (E) is sealed to evacu- 


ated tube into which leakage is accurately measured using a micromanometer. 


Leak-Detection Techniques 


H. S. SCHEFFLER 
EUGENE N. WYLER 


Battelle Memorial Institute 


SEVERAL LEAK-TESTING techniques are em- 
ployed by the electronics industry for checking the 
leak-tight integrity of hermetic seals used in elec- 
tronic parts and components. These leak-testing 
techniques range from a simple bubble test in 
heated water to comparatively complex tests with 
a mass spectrometer. It should be obvious that each 
leak-test technique will have a different sensitivity 
for detecting leaks. 

In keeping with the desire for standardization 
and a standard method for detecting a leak, the 
U. S. Army Signal Equipment Support Agency 


Results of an investigation of 
various leak-test techniques. 


sponsored a program at Battelle for the purpose of 
investigating the relative merits of the various leak 
tests employed by industry (under Contract Num- 
ber DA-36-039-SC-73212). 

There are two main categories for leak tests— 
commercial leak-detection equipment, usually gas 
detective, and “companies own” leak tests, usually 


a bubble test. 
Bubble Tests 


Various types of bubble tests are presently in 
use—five of the more widely used were chosen for 


TABLE 1—EFFECTIVENESS OF BUBBLE LEAK TESTS 








Description of Test 
Bath 


Pressure 
Above Bath 


1.5" Hg 


Temperature 


Silicone Oil 

{20 centist kes 
Silicone Oil 

{20 centistokes) 
Tap Water 

Tap Water 
Mineral Oil 
{ASTM 170-180 sec.) 
Alcohol 
{Methan 

Water With 
Wetting Agent 


Calgon 


| Atm. 
| Atm. 
2" Hg 
| Atm. 


1.5" Hg 


2" Hg 


Resistors (Horizontal) Switches 


Definite 
Failures 


21 
10 
5 
5 
15 


19 


Minimum 
Bubble 
Load Rates 


Measured 
Against 
Micromanometer 


5.85 x 107 


Possible 
Failures 


Possible Definite 
Failures Failures 


1 7 _ 


4 2 4.61 x 10-* 


3.12 x 10° 


0 
0 3.67 x 10~* 
! 
! 1.67 x 10° 


0 2.0 x 10% 


Too large for 
micromanometer 
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evaluation. 

Tests were performed on various components 
either by preheating the bath and immersing the 
component in it, or by immersing the component 
in the bath at room temperature and drawing a 
vacuum above it. In either, the pressure differential 
between the interior of the component (assumed 
to be at atmospheric conditions) and the surface of 
the bath causes flow of air through any defect in 
the component (if one exists) outward from the 
component, thus creating bubbles in the bath. It 
is the ease with which these bubbles may be de- 
tected by sight which differentiates one type of 
bath and test from another. A total of seven tests 
were performed on various samples, utilizing five 
different baths. These tests are listed in the first 
six columns of Table 1. 

Thirty-two resistors were subjected to each of the 
seven bubble tests with resistors first in horizontal 
and then in vertical position. The resistors were 
watched for indications of leakage. The time of 
immersion was one minute. 

Seven sealed switches, whose leak rates were 
measured with a helium leak detector also were 
subjected to the bubble tests. The measured leak 
rates were from 2.6 x 10-7 to 1.12 x 10-* cc- 
atm /sec. 

The number of “definite failures” (components 
which emitted a steady stream of bubbles in the 
bath) and “possible failures” (components which 
gave some indications of being leakers) was tabu- 
lated (Table 1). 

A “variable leak,” designed and constructed at 
Battelle, was used to get the approximate sensitivity 
of each leak test. This “variable leak” (see Figure ) 
was adjusted so that the bubbles rising to the sur- 
face of the bath were barely discernable. Then a 
true measurement of the leak rate was made by 
using a micromanometer in a vacuum system 
(seventh column, Table 1). Note from these re- 
sults that a wide variation of sensitivities exist, with 
the silicone oil bath in an evacuated chamber be- 
ing the best test of the group. The discrepancies 
that exist between this test and other results in the 
table can be attributed to human error. 

There is no doubt that the silicone oil bath in an 
evacuated chamber is the best test of the group 
evaluated. However, there may be cases where it 
would not be advisable to use this test. It is neces- 
sary to place the bath and component in a chamber 
and evacuate the chamber to 1.5 inches of mercury 
in order to perform this test. After the test, it is 
necessary to return the chamber to atmospheric 
conditions before removing the component. The 
time factor necessary to perform this test may be 
a significant cost factor, making the test uneconom- 
ical. 

For large-volume low-cost production items, the 
best test to use would be a heated bath type of test 
which reduces the time of leak testing consider- 
ably. The mineral oil that was used in the evalu- 
ations is the best fluid of the ones tested for the 
heated-bath-type test. This bath was also superior 
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How the CHARACTRON® Shaped-Beam Tube 
achieves writing speeds of 
20,000 high-resolution characters a second 


Ten years ago a small group of engineers mated the 
cathode-ray tube and the Magic Lantern to create a new 
device with almost unlimited possibilities for precision 
high-speed display. Systematic improvement and refinement 
over the past decade have created a new industry around 
items which were once laboratory curiosities. Today's 
CHARACTRON Shaped-Beam Tube, in a variety of types and 
sizes, is incorporated into high-speed microfilm recorders, 
electrostatic printers for computer data readout, and many 
visual situation display systems. 

Among several inherent advantages of the CHARACTRON 
Shaped-Beam Tube is the instantaneous generation of the 
most complex alphanumeric characters and symbols. Char- 
acter formation and generation time is not related to char- 
acter complexity, as is the case with other methods. High 
resolution and very high speed are achieved by the beam 
forming and deflection methods. Characters from .75 inches 
to .02 inches with brightness and clarity are obtained at 
rates up to 20,000 characters per second. 


CONVERGENCE CON MAGNETIC 


SHIELD 


HELICAL ACCELERATOR 


Tee SG 
—aow 


SCREEN 


The fundamentals of operation are basically simple. As in 
more conventional cathode-ray tubes, a beam of electrons 
is generated in an electron gun, accelerated, and introduced 
into a field between co-planar electrostatic plates. A special 
element, called the “matrix;’ is located at a precise distance 
beyond the deflection plates. The matrix is a thin beryllium- 
copper disc centered on the electron gun axis at right angles 
to the beam. Commonly, sixty-four minute characters in an 
8 x 8 array are precision etched through the matrix disc. 
This permits selection of any character with a six-bit binary 
code. (Up to 256 characters have been provided for 
special applications. ) 


Applying a voltage to the deflection plates positions the 
electron beam at any given place on the matrix. The beam 
then passes through the character-shaped stencil and is 
returned either magnetically or by means of an electrostatic 
lens to the tube axis. Post-matrix reference plates and/or 
magnetic deflection are then employed to position the 
shaped beam at any desired position on the tube face. 


CHARACTRON Shaped-Beam Tubes range in size from 
1”x 3” rectangulars through 5”, 7”, 12”, 19”, to 21” in 
standard round types, with non-standard sizes available on 
a custom basis. Production types for slow-speed, high-speed, 
small-character, large-character, and variable-size character 
are provided off-the-shelf, depending on application and 
requirements. In addition to character display modes of 
operation, the tubes’ special capabilities include line and 
Lissajous-figure drawing, graphical plotting, and even 
mechanical drawing with variable line weight for dimension 
and extension lines. 

The cost per character of the cHanactron Shaped-Beam 
Tube in a computer readout system is less than any other 
comparable display device. You are invited to write for 
complete technical information to General Dynamics/ 
B-29, Post Office Box 2449, 


4 
San Diego 12, California. GIilllll iD 


GENERAL DYNAMICS | ELECTRONICS 


Electronics, Information 
Technology Division, Dept. 
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for the first time... 


IDL offers 
“STANDARD” TELEMETERING COMMUTATORS 


which can 
satisfy 98%* of 
PAM and PDM 
System 
Requirements 














Within these two case configurations, IDL will provide 
sampling rates, channel density, low noise level operations 
and motor characteristics specified by IRIG requirements 
in telemetering systems. The possible combinations offered 
by this production plan are so numerous that most tele- 
metering requirements can be met. 


To the systems designer, these “Standard” Telemetering 
Commutators offer tremendous advantages: 


. Uniform installation requirements 

. Shorter delivery schedules 

. Uniform quality and workmanship 

. Long, service-free unattended life 

. Missile reliability 

. Uniform pricing 

. Unlimited production capacity for follow-on 
*We try, but we can’t satisfy everybody. 


For complete information, write for IDL brochure “New 
‘Standard’ Telemetering Commutators”. 





INSTRUMENT DEVELOPMENT LABORATORIES, INC. 
Subsidiary of Royal McBee Corporation 
51 MECHANIC STREET, ATTLEBORO, MASSACHUSETTS, U.S.A. 
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in 


to several of the vacuum-type tests. 


Commercial Leak Test Apparatus 

Commercial equipment has a much larger initial 
expense than a bubble test and is readily suited to 
the testing of only a limited number of component 
types. It has a sensitivity in the range of 10~*® cc- 
atm/sec. This is better than most bubble tests by 
a factor of between 10? and 10*. 

A mass spectrometer is the most popular piece 
of commercial equipment that is used for leak de- 
tection. The majority of these devices use helium 
as the detection gas. There are many ways to use 
the mass spectrometer as a leak-detection device, 
but the best way from the standpoint of reliability, 
time, and expense is to check the components after 
they have been backfilled with helium gas and 
sealed off. In this manner, the completed compo- 
nent is checked, and not one that still has an evacu- 
ation tube open which must be pinched off and 
sealed. In the past, components like resistors were 
not easily or economically adaptable to such a 
method of testing, but recent innovations in the 
field have made this possible. 

A mass spectrometer is superior to a bubble test 
in various ways—(1) the criteria for failure is set 
electronically and not left to the discretion of the 
operator, (2) the sensitivity of a mass spectrom- 
eter is much greater than that of a bubble test, and 
(3) the mass spectrometer can be set up to perform 
the leak tests automatically. The major drawback 
to this method is the expense. Methods using gases 
other than helium are presently available. Some use 
the halogens, while still another uses radioactive 
krypton. 

Additional work should be done in standardizing 
leak tests throughout industry. It is also possible 
that the application of a particular component may 
require it to have a leakage rate less than can be 
presently measured. Not until standards are clearly 
defined can the field of leak detection eliminate 
its troublesome areas, and make the progress de- 
manded by new developments in the electronic in- 


dustry. 


Acoustics Analysis Laboratory 


Rotron’s new Acoustics Laboratory is equipped to 
measure, record and publish data defining the acous- 
tical characteristics of all air-moving devices manu- 
factured by the Company. Such data is published in 
the form of product curves where values of sound 
pressure level in decibels are plotted against octave 
bands ranging from 20 to 15,000 cps. These indi- 
vidual curves are then related to the Noise Criterion 
(NC) Curves to show the degree to which, and the 
frequency at which, the product will stay within the 
limits of these standard curves. During measurement 
the fan or blower is discharging into a controllable 
enclosure simulating actual field operation. Unless 
otherwise required, these noise tests are run when 
the fan is operating at its best-efficiency point . . . 
(From news release, Rotron Mfg. Co., Inc., Wood- 
stock, N. Y.) 
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ZOOMAR ITV 
LENSES, 
AUDIO and RF 
NOISELESS... 
EXPLOSION- 
PROOF! 


Remote controlled high precision 
lenses for Vidicon Cameras in sensi- 
tive areas. Mark IV: 1:4 Zoom Range. 
Mark Vi: 1:6 Zoom Range. 


For prices, literature contact Dept. MSD-3-6! 


=| ZOOMAR, me. 
‘55 See Cit Avenue + Glen Cove, New York 
> omen © Ba 1586 Cross Roads of the World + Hollywood 28 Calif 
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Decision Threshold Computer 
Provides FSK Diversity 


Frequency shift keying increasingly used in radio 
telegraph and data transmissions, results in the coding 
of a binary “1” or a mark for transmission on one 
frequency while a “O” or space is transmitted on an 
adjacent frequency. Received signals are separated 
according to frequency by parallel filters, then passed 
to a decision circuit, which decides whether a mark or 
space was most probably transmitted. This is con- 
ventionally done by arranging for a negative for a 
negative output from the mark, a positive output from 
the space, and combining the two. If the sum is nega- 


Variable Decision Leve 


Time of Decision Ambiguity 


Resulting from a Fixed Threshold 


Fixed Decision Level 


FIG. |. DECISION THRESHOLD effects for selec- 
tively fading FSK signals. 


tive, the decision circuit calls it a mark; if the sum is 
positive, it is called a space. 

When the transmitted signal is subject to deep 
fades on either the mark or space channel, but not on 
both, this method leads to an ambiguity which is eas- 
ily remedied by the use of a new Decision Threshold 
Computer (DTC) recently developed by Page Com- 
munications Engineers, Inc., 2001 Wisconsin Avenue, 
N.W., Washington 7, D.C., a Northrop Corporation 
subsidiary. 

The new DTC makes the use of a variable decision 


FIG. 2. DECISION Threshold Computer circuitry oc- 
cupies little space and weight, can be added to exist- 
ing FSK systems. 


level, rather than a fixed zero level. Under this system, 
the sudden absence of a mark signal is interpreted as 
a space—and vice versa—as long as either signal is 
present in a detectible amount (Fig. 1). In effect, the 
DTC provides a diversity improvement, even when 
used on a single receiver. 

Because simultaneous fading in both mark and 
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1 kw Hughes 
traveling wave 


tubes in 
S-Band 


1S 


ad 


CREATING A NEW WORLD WITH ELECTRONICS 
_— 


HUGHES | 


. ES AIRCRAFT MPANY 


MICROWAVE TUBE DIVISION 
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Now available in production 
quantities, these new and improved 
tubes offer you 1 kw of pulsed 
output power, with low power 
input, minimum heat generation 
and high reliability. 


All these Hughes S-band tubes are 
lightweight, compact and ruggedly 
built to withstand the most severe 
environmental conditions—and 
provide long life. Each has been 
fully tested in the field. 


Three of these tubes provide full 
octave frequency ranges of 2.0 

to 4.0 kme and you have a choice 
of either 4% or 1% duty, in either 
ungridded or gridded versions, 
and with gains up to 37 db. 

All are permanent magnet 
periodically focused. 


Gridded, 1 kw minimum peak 
311 power output, 1 duty, 36 db 

small signal gain @ 50 mw input. 
Weight: 13 Ibs. Length: 17-7/16". Meets usual 
customer requirements of MIL-E-5400, Class 
| environmental tests 


&@ 3 
Gridded 1 kw minimum peak 
312 power output, %% duty, 36 db 
small signal gai 50 mw input. 
Weight: 11 Ibs. Length: 15 ssual 
customer requirements of MIL-E-5400, Class 
| environmental tests. 


Weight: 12 ] 
ial customer requirements of 


Class | environmental tests 


Ungridded, 1 kw mini- 
313H mum peak power.output 
over the center portion 
of the band, 4% duty, 36 db small 
signal gain @1 mw input. Weight 
17% Ibs. Length: 16-5/8". Meets 
usual customer requirements of 
MIL-E-1 environmental tests. 


For information wire or write: 
11105 Anza Ave. 
Los Angeles 45, Calif. 





Compromise 


FABRICATED 


ELECTRO-PLATED 


MOLDED 


IN THE DESIGN OR PRODUCTION OF 


CUSTOM SLIP RING ASSEMBLIES... 


BREEZE 


. at Breeze. With the depth of design 
and production capabilities and facilities 
at Breeze Corporations, your slip ring re- 
quirements are met without compromise. 
Breeze produces custom slip ring assem- 
blies by all of the reliable methods and 
techniques, thus assuring you of a unit 
tailored to meet your unique requirement. 


Let Breeze provide you with an uncom- 
promised design and production analysis 
before you buy. 


You'll want a copy of the new Breeze 
catalog 66SR which describes a wide range 
of custom units as well as Breeze 
standard slip ring assemblies. 


BREEZE CORPORATIONS, INC. 


700 Liberty Avenue, Union, New Jersey « Telephone: MUrdock 6-4000 








Manufacturers of electrical, electro-mechanical and hydro-mechanical 
components and systems and fabricated metal products. 
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space channels seldom occurs, an improvement of the 
received signal-to-noise ratio of from 10 to 20 db at a 
probability of binary error in 1 to 10* bits has been 
achieved through the use of the new device. 
Development of the Decision Threshold Computer, 
which takes the form of a small potted circuit about 
the size of a package of cigarettes (Fig. 2), has been 
accomplished by Page Communications Engineers, 
Inc., for use on HF and VHF data communications sys- 
tems. Presently being used on NATO and Pacific Scat- 
ter systems, designed and built by Page, the DTC tech. 
nique also has possible applications in other digital 
systems. 
FOR MORE INFORMATION CIRCLE 130 ON READER-SERVICE CARD 


Space Radar First Laser Use 


A coherent light radar, called COLIDAR, for Co- 
herent Light Detection and Ranging, marks something 
of a record in rapid application of a new scientific 
principle. Designed for use aboard craft ranging outer 
space, it is said to have inherent low weight, low power 


DATA PROCESSING 
F 


READOUT AND DISPL «| 








-<—<8-——<- «== 


TRANSMIT TED LIGHT SIGNAL 





requirements and small size, making its use in space- 
craft practical. 

The laser, or optical maser, principle was first an- 
nounced by scientists of the Hughes Aircraft Company 
in July 1960. Only seven months later a practical de- 
tection and ranging device using the narrow light 
beam made possible by the laser principle has been 
announced by the same scientists. 

Operation of the Colidar is shown in the block dia- 
gram. The laser light source is depicted as a cylinder 
wound by a spiral. The central core of the laser is a 
ruby crystal 34” in diameter and 114” long. A spiral 
flash tube surrounding the crystal supplies pumping 
energy, causing light amplification by stimulated emis- 
sion of electrons within the ruby. 

The amplified light builds up to a pulse which es- 
scapes as an intense burst of red light through one 
end of the ruby which is more thinly silvered than 
the other. As the transmitted pulse emerges it trips 
a timing circuit to measure the time required for any 
reflected light pulse to return from the target. 

The output of the laser is a pulse of in-phase, single- 
frequency vibrations capable of being focussed into a 
very narrow beam. Because of this coherent char- 
acteristic, the light from the laser enables ranging on 
objects having 10% reflectivity up to 10,000 yards in 
clear atmosphere. In the absence of atmosphere the 
range of the Colidar is expected to be hundreds of 
miles. 
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PRECISION 
MANUFACTURING 
‘he £018): 
REQUIREMENT 


H.O. Boehme, inc. 
Designers and Manufacturers 
Communication Equipment 

Precision Electro-Mechanical 

Apparatus Since 1917 

915 Broadway 

New York 10, N.Y. 
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The ASW Electronics Market 


The Western Allies control about 95% of the 
world’s shipping. 

The Western Alliance basic path of communications 
is the high seas. 

Nearly three-fourths of the earth’s surface is ocean. 

The USSR has about 450 submarines. 


These four facts show why antisubmarine warfare | 
is important to the free world and the United States, | 


and why it is a major concern of the U. S. Navy. 


Electronic equipment is vital to the following ele- | 


ments of undersea warfare: 
1. Detection, classification, or 


mines. 
. Control of underwater 
phase only for Polaris). 


weapons 


. Guidance and electric propulsion of underwater | 


weapons and auxiliary vehicles. 
. Underwater ECM and simulators. 


. Underwater communication and communication 


through the air-sea interface. 
. Oceanographic exploration and measurements. 


7. Arming and disposal of mines. 


WEAPONS F.C, 
@ ORDINANCE 


“ AIRCRAFT 910) 
ad 430 
wason 
EL ecTRome $25. 
(swipe revRorit, 


RESEARCH OfY., 
TEesT @ Eval. 


#110 
B. 


ESTIMATES of FY ‘61 electronics procurements 
in USW/ASW categories. (A) USW/ASW pro- 
curements totalling $240 million are classified by 
probable distribution. (B) Bulk of total will go to 
ASW. Amounts on graphs indicate millions of 
dollars.* 


equipment involved in air defense, navigation and 
control of the ship or aircraft as a vehicle, and in other 
non ASW/USW missions. 

Estimates of ASW/USW funds to be expended for 
electronics in FY 1961 add to a grand total of ap- 
proximately $240 million. Of this amount approxi- 
mately $110 million is earmarked for Research, De- 
velopment, Test and Evaluation of new ASW detection 
and localization methods, activities which have been 
accorded the most urgent priorities. Of the total 
amount, the percentage devoted to ASW is approxi- 
mately 85%, or $185 million. 


Some Major ASW Programs 
Present vehicles on platforms for ASW generally 
have disadvantages of range or cost. In searching for 
a new platform, particularly in view of the block- 
obsolescence of the destroyer fleet in the mid-1960’s, 
the Navy has funded the construction of a hydrofoil, 


*From a study by the ASW Task Force of the Military Mar- 
keting Data Committee, Electronic Industries Association. 





identification of | 
submarines and underwater weapons, including | 


(submerged | 


It will be noted that the above does not include a | 
large amount of shipboard and aircraft electronic | 





WIDE BAND 


FM DEVIATION... 


. is measured to 3% accuracy with 928 and 928/2. Like all 
Marconi FM Deviation Meters they have direct readout, xtal 
standardization and: ease of use. They include demodulated 
output for transmitter noise and distortion measurements 


Most Missile Makers Measure Modulation with Marconi Meters. 
Mode! 928 Model 928/2 


10-500Mc. 215-265Mc 
Deviation to 400 kc to 150kc 
Modulation 50cps-120kc 50cps-120kc 
ion Shock Resistant, ruggedized, waterproof. 
$1450 $1600 


Carrier Freq. 


INS TRUNEN TS 


111 CEDAR LANE e ENGLEWOOD, NEW JERSEY 
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ELECTRONIC @ PRINTED CIRCUIT @e¢ GRAPHIC 


SYMBOLS 


MADE TO ORDER 


Repetitive symbols . . . in fact any drafting, blueprint or specification detail 
items . . . can be applied in seconds, rather than drawn in hours. If your 
engineers or draftsmen haven't yet discovered the speed and economy of 
STANPAT, they are wasting valuable hours . . . and valuable money. 
STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment. Reproductions are crisp and clean . . . Won't dry 
out, come off or wrinkle. Mail the coupon today and see for yourself. 











STANPAT CO., Whitestone 57, N. Y. 
Phone: Flushing 9-1693-1611 

) Please quote on enclosed samples 

CL) Kindly send literature and samples 
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ee 


Company weinpcasentmmenntitie 

ee 

City ——— ll - 
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TAURUS 
TERMINALS 
TeLON 


We are specialists in man- 
ufacturing STANDOFF & 
FEEDTHRU TERMINALS in- 
sulated with Teflon*. Sim- 
plest terminal to install by 
forcing into undersize chas- 
sis hole. 

Taurus Terminals are ac- 
cepted and approved by 
major users. Taurus is a 


completely integrated, ex- TAURUS 


perienced and quality CORPORATION 


minded manufacturer of 
Academy Hill 


terminals. — *#tc. +. oF «. +. ovrow 
Lambertville, New Jersey 
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ALL-TRANSISTOR VF Carrier Telegraph System 


18 CHANNELS in 153." pone! space 
JORTHERN RADIO COMPANY, INC 


Write on your letterhead 
tis ams rd Street, New York 11, N.Y 


Te MSD -§ Pace Settecs in Quol 


Mte 350 Bank f gs Bridge. Ottaw 
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PC(H). Theoretically, the hydrofoil could provide the 
speed desired at low cost with moderate ranges, but 
tests are necessary to determine whether the craft can 
operate effectively in all sea states. Hydrofoil platforms 
appear to offer a major area for technological break- 
through. 

Opportunities in the key RDT&E area of detection 
and classification will be concentrated in better sen- 
sors, improved data processing, and command and 
decision-making equipment. Other areas where elec- 
tronics can make major contributions are underwater 
and interface communications, training devices and 
simulators, countermeasures and decoys. 

Because of the nature of the ASW problem, a trend 
toward integrated systems, comparable to that ex- 
perienced in the missile and aircraft markets, is not 
anticipated in the forseeable future. Also, because of 
the number of merchant ships, warships, submarines 
and aircraft susceptible to the use of improved ASW 
devices, particularly more sensitive sensors, this mar- 
ket contains within itself an almost explosive potential 
for growth. Certainly any industrial organization that 
can develop advanced equipment that materially im- 
proves Navy ASW capabilities will have no difficulty 
selling the equipment. 

Code names for some ASW projects frequently 
mentioned in news reports follow with brief descrip- 
tions: 


ASROC—ASROC is a rocket torpedo to be fired from 
surface vessels which will home on underwater targets. 
It is due to become operational in 1961. 
ARTEMIS—This project explored the development of 
a submarine detection system for fixed, deep water, 
long range use. 

ATLANTIS—tThis project (1959) studied the feasibil- 
ity of large ocean surveillance systems. 

DASH—A surface ship drone antisubmarine helicopter 
system for delivery of a weapon to the location of the 
submarine. 

JEZEBEL—In this system, passive sonobuoys are 
dropped in a pattern from a search ship or aircraft. 
Sonobuoy findings are transmitted by radio to search 
vehicles for localization. 

JULIE—Explosive charges released from buoys pro- 
vide an echo receipt upon reflection from submerged 
submarines. Time and depth of echo determine distance 
from buoy. Echo circles from two or more buoys in- 
tersect to show target location. The technique is re- 
ferred to as EER, or “explosive echo ranging.” Its 
advantage is long range. 

LULU—Airborne nuclear depth charge. 
MAD—Magnetic Anomaly Detection (MAD) gear 
has been installed in 800 aircraft by Grumman since 
1953. The devices detect changes locally in the earth’s 
magnetic field caused by a submerged submarine. 
MAD’s advantages are positive classification and 
vulnerability to jamming. It’s limitation is short range. 
MK-37-1—This is a surface and submarine guided 
antisubmarine torpedo. 

MK-46—A lightweight, high-speed, homing antisub- 


marine torpedo. 


ANNOUNCING 
—SECOND 
SERIES 


—BANDPASS 
—BANDSTOP 
—DUAL LOWPASS 
—DUAL HIGHPASS 


ALL ww 


ONE VERSATILE 
INSTRUMENT 


NOW wun 


—UNITY GAIN 
—LOWERED OUTPUT 
IMPEDANCE 


—INCREASED 
TUNING RANGE 
—IMPROVED FLATNESS 
IN PASSBAND 
—TIME TESTED 
RELIABILITY 


SPECTRUM INSTRUMENTS, INC. 
Box 61, Steinway Sta. 
Long Island City 3, N.Y. 
AStoria 8-8033 
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Announcing.. a fully-automated 
coordinatograph... 
the new Aero/Haag-Streit! 


This fine new precision instrument gives 
uniquely accurate layouts or measure- 
ments of coordinate positions and grid 
systems— automatically! 

NOW! Punched paper tape, card, or key- 
board input (right inset)—giving 
automatic plotting to within .0015” 

NOW! Direct numeric indication or 
printed output (left inset)—auto- 
matically derived from point posi- 
tions to within .0015” 

Free brochure: Write for our new brochure 

describing applications and specifications. 

Telephone Frank McWilliams, Manager, 

Coordinatograph Sales, GLadstone 7-3000, 


Aero Service Corporation 
Precision Instruments Division 
210 E. Courtland St., Phila. 20, Pa. 
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REC’s 800 SERIES, 





PRESSURE TRANSDUCERS 


FAST RESPONSE 


HIGH ACCURACY 


VERY LOW HYSTERESIS 


MAX. RESISTANCE 
SHOCK & VIBRATION 


REC's Model 800C Capacitance Type Pressure 
Sensor utilizes a free-edged, circular diaphragm of 
Ni-Span C. Full scale ranges are from 1 to 100 psi 
and differential or absolute pressure measurements 
can be made, 

The 15 psi range features 100 percent overpressure 
no resonances less than 2500 cps, and a pneumatic 
greater than .004 seconds. Maximum excitation volt 
age is 110V rms and the capacity ratio change is such 
asto directly produce an output equal to 25 percent of 
this voltage. 


Write for Bulletin Ne. 36010 


ROSEMOUNT 


ENGINEERING 
COMPANY 
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SNIFFER GEAR 


sniffer gear picks up ionization traces left in the 


Also known as odiferous homing, 


atmosphere by a snorkeling submarine. Sniffer has 
shown good reults in ASW exercises. 

SONAR—The principal means of detection in the 
ocean has been (and probably will remain} sound 
apparatus, because water is relatively opaque to light 
or radio waves. Active sonar emits a sound signal and 
detects its return from a reflecting object. Passive 
sonar is strictly a listening device which sends no 
signal of its own but depends up on sound emissions 
from the target. Variable depth sonar is towed by a 
destroyer and its depth controlled by varying the 
length of cable. SQS-26 sonor is a large, high-powered, 
low-frequency sonar for surface ships. 

SUBIC 
tems. 
SUBROC—tTThis weapon is a rocket torpedo launched 
from a submarine to intercept another submarine. 
SURIC 
systems. 
THRESHER—An antisubmarine nuclear submarine. 
TRIDENT—This project is to gather experimental evi- 
dence on the validity of the ATLANTIS study. 


The Smith Chart 


The Smith Chart is just as important a tool for de- 
termining characteristics of a waveguide system as are 


\ study of submarine integrated control sys- 


A study of surface ship integrated control 


the various equipment items used to measure frequen- 
cy, attenuation and standing wave ratio. In fact, be- 
cause impedance cannot be measured directly, it is only 
by using the Smith Chart that measurements of Stand- 


ing Wave Ratio made with a slotted section can be 
translated into needed information on impedance 
without resorting to lengthy and laborious calcula- 
tions. 

Developed in the later 1930’s by P. H. Smith, the 
chart is a special kind of impedance co-ordinate sys- 
tem mechanically arranged so that the relationships 
of impedances can be determined at any point along a 
transmission line. Only the swr and the positions of 
the voltage maximum and voltage minimum need be 
known to make use of the Smith Chart (From 
56-page Application Note 46 which includes sections 
on Microwave Transmission Theory, Measurements, 
Experiments, Glossary, Equipment Data Sheets. — 
Hewlett-Packard Co., 1501 Page Mill Rd., Palo Alto, 
Calif.) 


FOR THIS LITERATURE CIRCLE 132 ON READER-SERVICE CARD 


MINI-RAPID PROCESSOR DEVELOPS 
DATA DISPLAY FILM RECORDS-FAST! 





See your data display film records in 
minutes. Fairchild Mini-Rapid Film 
Processors give you automatic deliv- 
ery of negatives — developed, fixed, 
washed, dried —commercial quality. 


MINI-RAPID FEATURES 


* capacity up to 400 feet 


16mm films up to 6 f.p.m. * table top compactness 


35mm films up to 4 f.p.m. dual thermostat control 


Oscillograms, digital or analog dis- 
play, radar, meters, gauges, controls 
— any information display that you 
record on 35or 16mm film can be read 
back just a few minutes after your 
film is inserted into the Mini-Rapid. 


completely automatic 
leaderless daylight loading 


self-threading film transport 











Operation? Easy. Insert a few inches 

of film into the loading compart- pre-packaged, pre-meos- 
ment, drop in spool, close door. ured liquid chemicals 
Automatic transport takes over and = 2veilable from Fairchild 


does the rest means you don't have to 
oes the rest. add, reduce or measure 


ingredients. You simply 
mix and load. No dark 
room or special skills 
needed, either. 


Write for illustrated specifications 
and prices to Industrial Products 
Division, Dept. MS-4, Fairchild 
Camera and Instrument Corp., 


580 Midland Ave., Yonkers, N. Y. 


INDUSTRIAL PRODUCTS DIVISION 


IRGHILD 


CAMERA AND INSTRUMENT 


CORPORATION 
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Only 4% oz... . 4cu.in. 


transistorized signal amplifier 


DESIGN FEATURE: 
Drastically reduced in size, the CA17 carrier amplifier 
provides for total utilization of low-level signals... 
proves itself more reliable in adverse environments 
than larger and heavier amplifiers... 
cision required inaircraftand space vehicles. TheCA17 


assures the pre- 


may be used with any resistance strain gage trans- 
ducer. Excitation: 28V d.c. + 5% @ 30ma, including 
built-in transducer power supply. Output : 0-5 Volts d.c. 


Malham 


ELECTRONICS OVIiStOoOn 


Statham 
Instruments, Inc. 
12401 W. Olympic Blvd. 
Los Angeles 64, Calif. 


GRanite 8-0361/TWX 
West Los Angeles CAL, 6602 
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Backward Wave Oscillators 
FREQUENCY kme 


T er ——a 
[TOTAL CATHODE 
{CURRENT 12 ma}}—+ 
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Because of their wide-band, electronic tunability 
characteristics, Stewart backward wave oscillators 
serve as an excellent source of microwave signals 
for a wide variety of applications. In microwave 
swept signal generators, for example, they permit 
analysis of microwave components in minimum time. 
Similarly, their use is highly effective in receiving 
and transmitting equipment requiring rapid pro- 
grammed swept signal excursions . . . The tubes are 
high vacuum, hard glass and metal, helix-type back- 
ward wave oscillators. Key to their dependable, uni- 
formly reproducible performance characteristics is 
their precision lens systems for forming a hollow 
electron beam, their extremely accurate helix pitch 
and placement relative to the beam, and the un- 
paralleled care with which they are manufactured 
and processed (From 6-page brochure, Stewart 
Engineering Corp., Santa Cruz, Calif.) 
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Video Crystal Receiver 


Tuet 
VOUTMETER 
To overcome the difficulties previously associated 
with square-law crystal detectors and to fully exploit 
their inherent sensitivity, Weinschel Engineering de- 
veloped the BA-7 receiver, shown in block diagram 
Significant features of this instrument include 
high gain and an input circuit designed specifically 
for the impedance and dynamic voltage range of 
video crystal detectors. True square-law conformity 
is insured by the simple expedient of limiting the 
range of the amplifier gain control so that, even 
at minimum gain control setting, the amplifier out- 
put will be driven to saturation before the crystal 
departs significantly from its square-law response 
curve. A dynamic range of 40 db, the usual require- 
ment for antenna pattern measurements, is achieved 
by reducing the noise with a unique, narrow band 
filter; accuracy is not compromised, being about 0.1 
db per 10 db of dynamic range. Sensitivity, the most 
important reason for considering the video crystal 
receiver, is in the order of 10-™ watt (From 
12-page Application Note 5, Weinschel Engineering, 
Kensington, Md.) 
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CUSTOM BUILT LIGHT SOURCES 


from 


ARISTO 


Aristo sources can be built to any size, 
shape and color to your specifications. 


EFFICIENCY: High—80 to 120 Lumens 
per watt 


TUBE TEMPERATURE—Cool—100-120°F 
Long Life—Simple installation 


An Aristo custom source may be the simple 
solution to that tough illumination prob- 
lem 


Another Ariste Product: 

MIC-O-LITE for 

Shadowless Illumination in 

@ Research 


@ Inspection @ Investigation 


Mic-o-Lite is a cold light source designed es- 
pecially to produce “shadowless” illumination 
on small objects, parts or specimens. It is an 
ideal source for visual inspection under mag- 
nification, but is primarily designed for low 
power microscopic inspection and photography 
in the industrial, scientific and research fields. 


For further information contact 


ARISTO GRID LAMP PRODUCTS INC. 


65 Harbor Rd., Port Washington No ~ 3 N.Y 
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McLEAN 


FANS-BLOWERS 


FOR ELECTRONIC APPLICATIONS 


Hundreds of Models | write topay |e 
Fast Delivery - 
Custom Design Cooling Catalog 


EAN ENGINEERING 
NMcl LABORATORIES 
World Leader in Packaged Cooling 
Princeton, N. J. *» WAlnut 4-4440 
TWX Princeton, New Jersey 636 
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Digital Voltmeter Uses Strobed Drum 
And Conductive Plastic Potentiometer 


ROTATING NUMBER Dru 
tentiometer in new strok ‘ 
hows 


Vv ltage to trigger trobe light wr 


how sawtooth standard 


. 


en V 


ment causes the strobe lamp to flash. A film strip 
number is thereby projected through an enlarging 
lens onto a ground-glass viewing screen on the front 
of the instrument. Since this comparison is made 
once for each revolution, the strobe lamp “fixes” 
or stops the number which corresponds to the un- 
known voltage. 

The 24 per second create virtually 
steady image owing to the persistence of human 
vision. 

Key to the technique is a highly accurate rotary 
potentiometer capable of withstanding millions of 
revolutions without deterioration. Wire-bound po- 
tentiometers were ruled out because wear caused 
linearity problems within a relatively short time. 
The problem was solved by the use of a conductive 
plastic sweep potentiometer with a hard, smooth 
and uninterrupted surface of conductive plastic re- 
sistance track, along which the precious metal 
wiper continually travels. The life is 20 to 50 times 
that previously available. The DVM was checked 
out successfully after being subjected to life tests 
of more than 130 million revolutions. The DVM 
is a product of Electro-Logic Corp., Venice, Calif. 
The plastic conductive potentiometer used is made 
by Markite Corp., 155 Waverly Place, New York 
14, N. Y. 


FOR MORE INFORMATION ON DIGITAL VOLTMETER 
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Field electromechanical-optical system 
combines stroboscopic readout techniques 
with the long life and high accuracy of a conductive 
plastic potentiometer in this economical digital 
voltmeter. The DVM has an accuracy of 0.4%. 

Heart of the instrument is a number drum, ro- 
tating continuously at high speed, which is coupled 
directly to a linear rotary potentiometer that gen- 
erates a sawtooth sweep voltage. 

On the surface of the drum is a film strip con- 





OF | (OF Ml — ae) —7 -\ Be O9 | 1 OF G/N A 
-e-0 leakage, even with Helium 


Proven reliability of the basic Circle Seal design, supplemented by precision production 
techniques, have made Circle Seal valves renowned for operational 
dependability in the most critical aircraft, missile and ground support applications. 





taining a row of small holes, each aligned with one 
of a sequential series of 250 numbers. Holes and 
numbers are placed at equal intervals on 320° of 
the drum periphery. The potentiometer, 
electrical angle of 320°, is mounted on the same 
at a nominal speed of 24 revolutions per second by 


with 





Ss 
<i a 
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shaft as the drum—both being rotated continuously 
at a nominal speed of 24 revolutions per second by 
a small motor. 

A light shines through the holes in the film onto 
a photodiode which feeds a series of clock pulses 
to a flip-flop—pulses so timed that a strobe lamp, 
located inside the drum, fires only when a number 
and a projection lens are properly aligned. 

A standard voltage is impressed across the po- 
tentiometer, generating a sawtooth or “ramp” volt- 
age for each revolution of the potentiometer (and 


200 SERIES CHECK VALVE 


Absolute zero leakage 
0-3000 psi. 
Low cracking pressure 
Mounting versatility for any appli- 
cation 

* Ideal in applications from vacuum 
to low or high pressure pneumatic 
or hydraulic systems encompassing 
the entire range of exotic fuels and 
oxidizers 


800 SERIES CHECK VALVE 
LOW PRESSURE 
Perfect sealing from 0-600 psi 
Low cracking pressure 
Minimum pressure drop 
Unaffected by O-ring swell 
Perfect for applications requirin 
a combination of low pressure drop 
and zero leakage 


2600 SERIES MINIATURE 
CHECK VALVE 


Superior performance from 0-3000 
psi 

Leakproof sealing assured | 
ient seals 

Minimum size and weight 
Suitable for mounting in an: 
tion 
Maintenance 


»y resil- 


ao 
i 


free reliability 





drum). 

The unknown voltage is continually compared, 
by electronic means, to this sweep voltage; at the 
instant the two voltages are equal, the flip-flop is 
triggered so that the next hole coming into align- 
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JAMES, POND & CLARK, INC. 


® 2181 East Foothill Boulevard + Pasadena, California 
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Thermal 
switch 
engineering 


ANOTHER “CRITICAL” CONTROL SWITCH FROM CPI RESEARCH 


If you are concerned with measurement of surface temperatures in aircraft 
and airborne electronic equipment in confined spaces, this may be a 
thermal switch you could use. We designed and manufactured it to meet 
exacting specifications of a prominent aircraft manufacturer. 


Chances are your needs may require modifications or even a completely new 
switch. We have always realized that there are few “critical” control 
switches that can be all things to all people. That's why we have the 

research and development engineers who can and do tackle specific problems 


This new hermetically sealed, 
bi-metal, single or 2-wire 
switch has calibration range 
of -20F to 600F; safe 
momentary overshoot to 800F; 
available with various type 
mountings. When inquiring, 
mention ‘‘button” switch. 


es 


of thermal control. Can we help you solve yours? 


CPI 


a 


CONTROL PRODUCTS, INC. 











274 Ridgedale Avenue, Hanover, N. J. 
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Army Mobile Computers 


“FIELDATA” stored digital data processing de- 
vices for combat and field use which have been 
developed under the Army Signal Research and De- 
velopment Laboratory contracts are exemplified in 
the New “Basicpac” medium size computer designed 
and built by the PHILCO Computer Division at Willow 
Grove, Pa. All “Fieldata” computers use magnetic 
tape transport systems developed by Ampex. 

Basicpac is designed to operate: (1) As a mobile 
element of an integrated Automatic Data Processing 
System (Fig. 1) within the U. S. Continental Army 
Command; (2) as part of an operations center, such 
as a Corps or Division tachtical operations center or 
fire directional center; or (3) as a special purpose 
computer in a larger system, such as a processor in 
a radar set or weapons system. 

“Basicpac” is an asynchronous, binary computer 
operating at a clock frequency of 1 me. Six bits, or 
one alphanumeric character, are operated on and 
transferred in parallel. Six characters of a 36-bit 
word are operated on serially. Arithmetic and trans- 
fer operations generally require 1 psec/character or 
6 psec/word. A transfer of control operations takes 
16 psec, including instruction memory access. 

Each memory unit is a 4096 word magnetic core 
array with a 12 psec cycle. Memory capacity can be 
expanded up to seven modules with a total storage 
of 28,672 words. 

High-speed inputs and outputs are made possible 
by the new tape transport system developed for the 
FIELDATA system by the Ampex Military Products 


Company of San Carlos, California. The Army de- 


FIG. 1. NEW TAPE TRANSPORTS for Fieldata family 
of computers features compatibility with both punched 
d and ‘on-line solid-state elec 
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computations; 


NORTH HILLS’ 


CURRENT GOVERNOR 


Model CS-12 


ot Constant Current 


© Meter Calibrator 
© Precision Current Source 
@ Transistor and Diode Tester 


igh Accuracy on 
" 4 ana Srat agrammal 


For testing and measurement of 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices 


@ Current Range is 10ua to 1 amp. 
with 5 decade selectors. 

@ Regulation 0.002% 

@ Accuracy 0.03% 


In use by leading companies for 
transistor test, diode test 

clutch testing, calibration 
Literature describing this and other 
constant current sources om iua to 
JO amp. may be obtained from 


“hy. NoRTH HILLS 


ELECTRONICS, INC 
GLEN COVE, Lt. |., N.Y 
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world’s smallest 


potentiometers 


write for free literature... 


MIN EBELCoO 


Miniature Electronics 
Components Corp. 


Holbrook, Massachusetts 
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BEATTIE-COLEMAN 
PROGRAMER OFFERS 


9.9991 


RELIABILITY 


4 HOUR PROGRAM ON 13 CHANNELS 


Reliability of the Beattie-Coleman MLPR-13 Programer has been 
thoroughly proved in numerous successful missile applications 
and in rigorous laboratory tests. This precision instrument offers 
these important features: 


e 13 channels. ¢ Compact, light weight. 


* Not affected by magnetic e Timing accuracy: Repeatability 
fields. +0.05%. 


* Controls programs up to 4 hrs. © Temperature: 0° to 65°C. 
42 mins. duration. Other models to fit your needs. Write 


e Accommodates 160 ft. of for catalogs. 


punched 35mm Cronar tape. = BEATTIE- 


e Available in 8 tape speeds. 
* Tapes quickly changed pone — 


for varying programs. 
1012 N. Olive Street, Anaheim. Calif. ¢ Branch: 437 Fifth Ave., New York, N.Y. 
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AUDIO DELAY LINES 
+ 0.1% PHASE 
LINEARITY™ 


DELAYS TO 10,000 usec with + 1% ACCURACY 
e Standard 19” Rack Mount- 





@ Low Attenuation 


e Delay-to-Rise Time ing Cabinet 
Ratios 50:1 e Weight under 25 Ibs. 
PHASE RESPONSE vs FREQUENCY — TYPE L894C 
o +1 . — 
+05} + , 4 } 4 Deena 
0} eS a 
-051 


100 500 1000 (cps) 3000 5000 


(5000 usec delay, + 0.1% phase linearity in cen- 

ter band, + 0.2% to cut-off, rise time: 100 usec) 
Columbia Technical’s Audio Delay Lines insure unrivalled 
transmission fidelity. Designed around complex m-derived 
filter networks, each element is equalized and matched 
for optimum phase and amplitude response. 


Write for Data! 
€ 


COLUMBIA TECHNICAL CORPORATION 


Woodside 77, New York YEllowstone 2-0800 
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DC 
POWER 


Up to 1500 Amperes 
FIG. 2. BASICPAC mediun 


be used as mobile unit Over 200 
Rectifier Power Supplies 
Automatic Battery Chargers 


in these 6 Types 


the ‘'Fieldata’’ serie 


ASRDL contracts. 


manded a reliability of 10'°, equivalent to approxi- 
mately only one undetected error per 1000 reels of 
tape. An error-checking and correcting technique 
involving seven support channels for seven channels 
of information, fourteen channels in all on a 1-inch 
tape, enabled Ampex to achieve this high accuracy 
even under field and combat conditions. 


FOR MORE INFORMATION ON PHILCO COMPUTERS CIRCLE 135 
FOR MORE INFORMATION ON AMPEX TAPE TRANSPORTS 
CIRCLE 136 


SILICON 


Static Power Conversion 
Equipment RECTIFIER 


Harmonic emf — e = Emaximum SiN w t 

Impedance — Z = R + jx 

inductive Reactance — Xi = +jwL 

l 

re 

Three-Phase Balanced Wye Load 
Eine = V3 E phase 
line = | phase 

Three-Phase Balanced Delta Load . 
Etine = E phase MAGNETIC 
line = V3 | phase AMPLIFIER UNREGULATED AND 

Balanced Load Power Relationships GINA) SEIN RECA ATED 
Power = V3 Eine line COSBphase (Watts) ttn 
Power Factor = cOS@phase 
745.7 watts = 1 horsepower 


TRANSISTOR- 
MAGNETIC 
AMPLIFIER 





Capacitive Reactance — Xc 





Static power conversion equipment refers to any 


equipment which converts electrical power from one 


AUTOMATIC 

as rotors or vibrators. “Static” these days implies the BATTERY 
CHARGERS 

FOR EVERY TYPE 
OF BATTERY 


form to another without the use of moving parts such 


use of semi-conductors—and the exclusion of tubes. ALL 
TRANSISTOR 





Typic al conversions are: (] ' de to a (in which case 
the unit is usually called an inverter, (2) ac of one 


CHRISTIE 


Write for 
Complete Information 


CHRISTIE 
ELECTRIC CORP. 


3412C West 67th Street 
Los Angeles 43, California 


frequency or phase to ac of another frequency ot 
phase (in which case it is usually called a converter). 
(3) de of one voltage to de of another voltage (con- 
verter or power supply). (4) There are many other 
specialized cases in which power conversion equipment 
is used to provide power which is controlled so that it 
is “better” than the power available . . . (From 20-page 
hooklet, “Static Power Conversion Guide,” Hamilton 
Standard, Div. United Aircraft Corp., Broad Brook, 
Conn.) 
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. . . 
New Computer Simplifies 
Programming 
ZL E | =4 0) The new Burroughs B5000 solid-state electronic 
digital computer is said to be the first computer 
ae :e.@ ace designed especially for “automatic programming.” 
. The new system is also said to require no re-pro- 
AT it -fele) gramming when the system is expanded or changed. 
YY lomy-¥-teh's Any size program can be accommodated by any 
B5000 system, with the larger systems performing 





the operations in shorter time (Fig. 1). 


A PART OR A PACKAGE 


A PaRtT: Miniature adjustable ratio speed changers 
r RATIOS: 1:5 up to 5:1 down 
(continuously variable over 25:1 range 
s HORSEPOWER: .025 max. either shaft 
‘ r TORQUE: 5 to 40 oz-in depending upon ratio 
wer — SPEED: 10,000 RPM max. 
SOLID-STATE Electr ive 9 WEIGHT: 8 oz. 
BEARINGS: double, heavy-duty ball 
DELIVERY: 10 days 
asia A PACKAGE: Call Metron now if you need help with speed 


STATIC PRES He hanging desie »ms, Our 18 years of experience w : 
mathematical problem data processing problem: changing design problems. Our 18 years of experience ith mini 


SEALS La | d-a(b+c) FICA DEDUCTION = FICA RATE (GROSS PAY +RAISE) ature speed changers and precision instruments is at your service 
| 
l 








omputer large capacit 














c sign and build mechanical or electro-mechanical packages. 
APEX SEALS can be manufactured alii dita to design a i g 


; ; ALGOL statement sepa Send your prints today and you'll hear from us promptly! 
in any size or configuration. - COMPUTE FICA-DED EQUALS FICA-RATE we 


The Apex Metallic Seal is TIMES (GROSS-PAY PLUS RAISE) Fitetron~ METROM INSTRUMENT Co. 
fully qualified for incorpora- ae _ 40 Uk renal 
peed at | gen re. . , RE ae Sa Gol pet CIRCLE 60 ON READER-SERVICE CARD 
may be sealed with very low BC | ments which v familiar mathematical 

flange loads. Write for 

Catalog 1000. 

APPLICATIONS: The B5000 computer has been designed and de- 


Hydraulic Systems Cryogenic Systems veloped by the Burroughs Corporation, Detroit, Mich., 
High Energy Fuels Serve Mechanisms . A] GOl 
Fasteners Conventional Fue! Systems to acce pt 
Quick Disconnects Reactor Fivids COBOL (Common Business Oriented Language) state- 
Hot Gases 


DESIGNED FOR: . nie » : r 
ft 5 nell scientific or experienced business personnel using the | @ LOW INSERTION LOSS IN THE PASS BAND. 
Temperatures from —320°F to +2200°F computer. These statements, when entered into the SMALLE T @ ACCURACY AND STABILITY INSURED OVER A WIDE 


Norma! machine finishes RANGE OF ENVIRONMENTAL CONDITIONS. 


D:=Ax1(B+C 











(Algorithmic Language) and 


ments (Fig. 2) which can be readily learned by those 


computer, are compiled into the machine language 


High resiliency : & 
Sealieg high pressures of the computer. Both the initial programming and | AVAILABLE WIDE FREQUENCY COVERAGE. 
Sealing low pressures (vacuum) . . . ‘ . 


Miaicite subsevatens subsequent symbolic debugging is thus done in the 





Model F-10 Model F-20 i 
cis aaa the language of the problem rather than in complex ae | tow Pass | igh Pass } 
MODEL 20 SERIES numerical codes requiring a specially-trained coder. | >t High dielectric materials se | ae anew 

oy: ‘ . , - and unique construction et $f} 

ELECTROMAGNETIC ACTUATORS ( ‘ompiling is said to be acc omplished from 20 to 50 LG. pete shehie sovection Pass Band Insertion Loss | 0.5 db Max 0.5 db Mas | 
(FLAT A (1.0 to 1.8 fe) 
RMATURE TORQUE MOTORS) oak aint te Gade ene _|__] {1 0te 184 
PERFORMANCE CHARACTERISTICS and standard line of coaxial {1.8 to $.0 4c) | (DC to: al | 


p Band Rejection | 60 db Min vo 
SERIES 20 FLAT ARMATURE TORQUE MOTORS gramming techniques employed to date on conven- filters avaliable —-—-—-- --- 1 


Power Rating - 25 Watts mpedence $00 ohms 


times faster than the most advanced automatic pro- 


qatttt-<iiemen 


tional computers, é nectors- BNC, TNC 





Cuto# | Model F-10 | Model F-20 
Frequency Low Pass High Pass 


Mcs) Length Length 
i) 7 A 
200 "A J 
300 y, 

400 3 2 


600 24% 


soos hS>=. 











FILTERS 2 


For Additional information 
bs write to Dept. M 


FIG. 3. MODULAR CIRCUITRY was designed b BRLC ciecreonics. 140 


iter pr edaures tor x 


ati ecient 805 MAMARONECK AVENUE @ MAMARONECK, NEW YORK © OWens 8-3913 
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SYSTEMS 
ENGINEERS 


TECHNOLOGICAL 
VERSATILITY 


... the dominant qualification 
for systems engineering at 
General Electric’s Ordnance Department 


The growing systems engineering activity at the Ordnance 
Department requires technical generalists in the true sense of 
the word...men who can begin with an unstructured idea and 
by applying sound and perceptive understanding of many tech- 
nical areas, develop the concept of a feasible new system. They 
must have the ability to understand the operational capabilities 
and limitations of the entire complex of equipments and sub- 
systems from which they will evolve a particular system. State- 
of-the-art advances must be monitored continually and examined 
with a view to deciding how their inclusion within a system 
matrix will affect its final operational parameters, as well as its 
cost and time. To verify their decisions, these systems engineers 
often construct and operate various mathematical models and 
simulation vehicles. The final recommendation of what system 
to build and how best to build it is the principal product of 
systems engineers at Ordnance. However, their responsibilities end 
only with final test, evaluation and acceptance of the on-line system. 


Expanding its work in such vital systems areas as missile guid- 
ance and fire control, antennas, directors and underseas weapons, 
the Ordnance Department in Pittsfield, Massachusetts, has a 
number of openings for technically versatile engineers. 


All qualified applicants will receive consideration for employ 
ment without regard to race, creed, color or national origin 


Please forward inquiries to 


W. B. Walker, Dept. 45-BME. 


OF THE DEFENSE ELECTRONICS DIVISION 


GENERAL @® ELECTRIC 


100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 
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Multi-processing—the simultaneous running of two 
or more independent programs—is made practical 
by the computer’s high speed (adds in 3 psec) and 
flexibility. It also has the ability to operate in fixed 
point or floating point representation interchange- 
ably, and in word-length or individual character 
logic modes. Operations such as card-to-tape, tape 
to- printer, etc., which formerly was practical to run 
only “off-line.” can now be performed “on-line” with- 
out interrupting other processing. 

Modular construction of the solid state electronics 
for the B5000 (Fig. 3) is interesting not only because 
of the high component density achieved and the small 
number of different types of modules required for 
efficient maintainability, but also because these units 
are made on a special machine which is directed by 


punched cards turned out on another Burroughs com- 
puter, the B220. The B5000 is, literally, a “new 
generation” computer. 
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Reflex Klystron Oscillates On 
Constant Reflector Voltage 


REPELLER 


+ 
DIAPHRAG 
\erio NO2a | 

















CAVITY GRID NO! 


The principle upon which the new (SRU-266 Re- 


flex Tube) development is based is quite straight- 
forward. In any reflex tube, the electrons which 
enter the repeller space must return to the gap in 
N plus 34 cycles . . . The values of N identify the 
repeller mode, and operation on the desired mode 
is obtained by adjusting the repeller voltage. Lower 
mode numbers are associated with higher (more 
negative) repeller voltage, since the electrons must 
When the tuning 
system changes the repeller-to-cavity spacing, some- 


be returned more quickly 


what different behavior is possible . . . The cavity 
is tuned by varying the spacing between the two 
grids, greater spacing being required for higher fre- 
quency. If the repeller is held fixed with regard to 
grid No. 2 (holding dimension “B” constant) the 
effective repeller to cavity spacing actually increases 
slightly and the cavity is tuned to higher frequencies, 
and a larger change in repeller voltage is required 
to stay near the top of a given mode . . . If, how- 
ever, the repeller is held fixed with respect to grid 
No. 1 (holding dimension “A” constant) the repeller 
to cavity spacing decreases as the cavity is tuned 
to higher frequencies, and the amount of repeller 
voltage change required is decreased . . . (From data 
sheet, Sperry Electronic Tube Div., Sperry Rand 
Corp., Gainesville, Fla.) 
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How To Get Things Done 
Better And Faster 


° 


spool 


, 


ret 
— Bethe oa 
seeones2eea5 . 
: pengsneaauaG 
on. 2pneeeaco. 


BOARDMASTER VISUAL CONTROL 


vy Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors 

vy Simple to operate—Type or Write on 
Cards, Snap in Grooves 

° Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

% Made of Metal. Compact and Attractive. 
Over 500,000 in Use 


Full price $4g5° with cards 








FREE 24-PAGE BOOKLET No. MT-10 
Without Obligation 
Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
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EICO, 3300 N. Bivd., L.I.C. 1, N.Y. MSD-4_ 

[) Send free 32-page catalog & dealer's name 

L) Send new 36-page Guidebook te HI-FI for 
which | enclose 25¢ for postage & handling 

Name 

Address 


City Zone ... State 
pcemecacrenencee 3300 N. Blvd LIC. 1.NY 
VEIL OE, 2131500 by tne on 
1s BEST BUY 


N FLECTRONICS 
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VOLTAG 
CORONA BARRIER BROKEN 


IN SMALL DIAMETER, 
FLEXIBLE HIGH VOLTAGE CABLES 


‘POWER LINE PERFORMANCE IN HOOK-UP WIRE SIZE”’ 


Now a patented process of laminating Teflon tape with a high 
dielectric oil reduces the incidence of corona by excluding air from 
the dielectric and protects the Teflon from damaging effects should 
corona occur. The graph below illustrates the long life of Teflon 
film in oil vs. that in air. 

Corona is the result when a void (between the conductor and the 
insulating material or within the insulation) is subject to an 
ionizing potential. Extruded Teflon is susceptible to separation 
from the conductor when flexed because of its rigidity and solid 
mass. Solid Teflon by the very nature of its fabrication contains 
minute voids within its cross-section, These voids and separations 
are corona forming points, and without protection the Teflon is 
subject to deterioration, which degrades the cable. 

BIW uses thin Teflon tapes, so that any void within the tape is 
extremely limited in size. In addition, the tape is surrounded with 
a viscous high temperature — high dielectric oil which fills these 
voids. Through these techniques, BIW offers a flexible cable with 
the highest corona threshold in the smallest size. 

Braided or extruded jackets are available. FEP 100X extruded 
Teflon jackets are resistant to acids, alkalies, solvents, abrasion, 
ozone, ultra-violet, water absorption, oils, fluids, temperatures to 
200°C and will not flow at temperatures up to 250°C. With this 
type jacket, the cable strips easily. It has no braids to leak at high 
voltage or fray when cut and prevents unravelling of taped 
dielectric. 

BIW laminated Teflon tape and oil constructions demonstrate great 
reliability over a wide temperature range and are light in weight. 
Solid colors are available for color coding. These cables are par- 
ticularly suited te high voltage, high altitude applications where 
corona is more prevalent. They are ideal for use in shielded cables 
where small diameter, high voltage leads must run next to ground. 
Other uses include power plant ignition, high temperature trans- 
formers, ignition wires for continuously operating internal combus- 
tion engines and chemical processing apparatus. They find wide 
application in missiles and rockets, electronic equipment, as well 
as for high temperature, high voltage generator leads and tube 
cap leads. 

Send for the complete brochure — BIW Type HP (High Perform- 
ance Cable). Your BIW representative will be happy to discuss 
this and any other wire and cable constructions with you, 


Tefion is ae 
@ product of DuPont VOLTS PER M! 


og 
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a 
° 
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te 


SKV CABLE TYPE PFTX-5,000-20 

















THIS GRAPH shows voltage-life 
tests of Teflon film 0.005" in 
thickness. Note the comparative 
long life of Teflon protected with 
oil. BIW process for manufactur- 
ing Teflon insulated cables pro- | TIME TO FAIL - HOURS 
tects with dielectric oil. - 


BOSTON INSULATED WIRE £ CABLE CO. 


main office and factory Canadian fa 

















ct 
81 Bay Street~ Boston 25, Mass. BOSTON INSULATED WIRE & CABLE CO., LTD. 


Telephone: ¢ojymbia 5-2104 Hamilton, Ontario, Canada jackson 9-7151 
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MS TYPE TUBING (br 


braiding. Lower } 


Breeze Conduit is flexible metal tubing having in- 
terlocking seams and is covered with one or more lay- 
ers of woven wire braid. In some cases, a synthetic 
rubber or plastic covering is added also . . . Complete 
assemblies can be provided, consisting of conduit and 
ferrule end fittings fastened to the conduit by swaging 
or soldering or both... 

Some types are designed to provide fire protection, 
others abrasion resistance, light weight, extra flexibility 
or resistance to corrosion. Some are waterproof. They 
are designed to meet military requirements and have 
proved their value as well in industrial, aircraft, auto- 
motive and marine applications . . . (From 36-page 
Catalog 55CF, Breeze Corps., Inc., 700 Liberty Ave.. 
Union, N. J.) 
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Panoramic Spectrum Analyzer 


The Models SPA-3 and SPA-3/25 are automatically 
sweeping spectrum analyzers which cover the spec- 
trum from 200 cps to 15 me and 25 me, respectively. 
They are designed to display any selectable segment 
in this range up to 3 me wide. A calibrated dial per- 
mits sweep width variation from 3 mc down to 0 me. 
A calibrated center frequency control in the SPA-3 
enables centering of any frequency between 0 and 
13.5 me on the screen. The centering range in the 
SPA-3/25 is between 0 and 23.5 mc. Noise spectrum 
and marker. Spa-3 video filter smooths noise envelope 
(as shown) .... (From 4-page bulletin and 12-page 
Catalog, Panoramic Radio Products, Inc., 520 S. Ful- 
ton Ave., Mount Vernon, N. Y. 
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The largest single source of standard 
Precision Electro-Mechanical Components 


BRAKES 


Write for our 512 page NEW 
COMPLETE CATALOG 


TERLING 
Componeits 


5 Sintsink Drive East, Port Washington 
New York Tel.: PO 7-8200 
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MILITARY SYSTEMS DESIGN 





NEW 
CURRENT 
“= 1.75"'x0.5" 


LMT123C-DC 


DISPLACEMENT TRANSDUCER 


SPECIFICATIONS 

¢ TO AC CONVERTER 
Type LVDT ———++ t ee 
Scale Factor 120 V/in DC se = 
Stroke: +0.10 in. 
0.5% full scale 
Static Resolution: L 
500 CPS 
Temp. Range: —65°F to +250°F 
Excitation: 24VDC 


DIRECT 








Linearity: 


Dynamic Response: 


Construction: Magnetically 
shielded; pressurized for direct 
insertion into hydraulic fluid 
threaded case with nylon lock; 
threaded probe shaft. 


DEMODULATOR 
CIRCUIT 





G.L. COLLINS CORPORATION 
2820 EAST HULLETT ST. HiitHiit: LONG BEACH 5, CALIF. 
METCALF 0-3121—TWX: CPT-6009 
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MILITARY 
TERMINAL BOARDS 


Kulka Military Terminal Boards were designed by 
the Bureau of Ships according to MIL-T-16784B. 
They are made to BUSHIPS 9000-S6505-73214 drawings, 
with latest revisions, and BUORD $64101. 
Kulka Military Boards are available as single row, double row, 
or through connected type units, and are molded of 
Type MAI-60 glass-filled alkyd resin according to the 
latest revision of M-14 specifications. 
Kulka offers the complete line of these Military Boards, 
along with a wide selection of hardware accessories... 
The complete catalog on * 
Military Terminal Boards.... °s 
Write for your FREE copy... ,° 


KULKA ELECTRIC CORP. 


633-643 $0. FULTON AVENUE, MOUNT VERNON, N. Y. 
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NO LOAD NORMAL LOAD OVERLOAD 


Rexon mounts utilize the time-proven vibration 
dampening properties of rubber-in-shear, but with no 
possibility of overloading the shear elements. This 
unique property stems from the use of a special “X” 
design of the rubber element which acts in shear at 
the points of the “X” under normal loading, but in 
compression when the load exceeds the rated capacity 
of the mount. Each Rexon mount consists of one, 
two, or more “X” 


retaining channels encased in a_ protective metal 


rubber elements inserted in steel 


cover .. (From 8-page brochure, Rexon Mount 
Div., Hamilton Kent Mig. Co., 427 W. Grant St.. 
Kent, Ohio 
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Applications of the 
Hydrogen Thyratron 














oO 





Many loads do not act as constant resistances 
Many RF impedances vary over a wide range during 
pulsing. In other cases, the mismatch between pulse 
forming network impedance and load cannot be kept 
within the limits required by tube rating sheets. Sev 
eral methods are available to compensate for these 
effects. so that the hydrogen thyratron switch tube 
can function... 

When it is necessary to limit the maximum voltage 
which can appear across the load, a clamper circuit 
can be used By careful transformer design, the 
voltage at the anode of the clamper tube can be 
made to be greater than the d-c supply voltage when 
load voltage becomes greate! than a predetermined 
permissible value. The self-triggering clamper tube 
will then conduct current until its anode voltage 
approaches supply voltage. Energy originally intended 
for dissipation in the load is thus returned to the 
power supply. Excessive forward voltages are avoided 
in this way (From 20-page Bulletin PT-49, Power 
Tube Dept., General Electric > Schenec tad y a * ¥) 
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For these vital cen 
¢ 16 We) Moelalacel male, 
ce complete 

baal 


of primary importance 
The Falstrom Comy 

has been specializing 
for many years in the 
rel-t-1) 4a Jale Mei -lelaler- bales) 
fo} Mevolal age) mr-lale Mmaar-18) 01-14 
consoles, rack cabinets 
control benches, chassis 
and all kinds of housings 
for prototypes or 

elgelel ties dlelaMmiam-Limasl ie 1b 


sigh de ola@mlaliolgsar-idlelamels 
phone PRescott 7-0013 
for a Falstrom Field Sales 
Engineer 





FALSTROM COMPANY 


See us at the Welding and Allied Exposition, 
April 18-20, Coliseum, New York, Booth 711 
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Thin Versatile & f, 
Co-Netic and eo eet (Tf os The Mark 11 relay, with patented wedge action, 
Netic Magnetic makes a major contribution to optimum relay per- 


formance . . . One end of the pole, or moving con- 

Shielding Foils , Wraps easily tact, is anchored in the relay header. The other end 

oy is firmly joined to the actuator mechanism. In the 

Permit positioning foil-wrapped components A & B closely, a de-energized position, the pole is held firmly against 
minimizing interaction due to magnetic fields . . making the top contact by the return spring. When the coil 
possible compact and less costly systems. “, is energized, the magnetic field depresses the plunger 


and actuator mechanism, disengaging the normally- THE 


How thin Co-Netic and Netic foils lower your mag- 

. er Inserts readily to convert closed (upper) contact, then engaging the pole with 
netic shielding costs: existing non-shielding he ‘mall : | : oe Bec: ‘ he 
1) Weight reduction. Less shielding material is used vemonstis en een eye (Rene; Cam. See we 

. 4e . < c a . *.¢ . . 

. “ag movable contact face is angled, a positive wiping 
because foils (a) are only .004” thick and (b) cut and , —. ; dh. ne 
‘ ‘ ’ action is developed during both make and break 
contour easily. ap ‘ 

. movements. In addition, contact pressure increases - | 
2) Odd shaped and hard-to-get-at components are I 


; : : ; “hi tele during overtravel . . . (From 6-page Bulletin 20P, 
readily shielded, saving valuable time, minimizing 


Sean coats a Electro-Tec Corp., 10 Romanelli Ave., South Hacken- YOURS! 
: sack, N. J.) 2 : 


These foils are non-shock sensitive, non-retentive, re- 
: ogee ; Shielding cables reduces FOR THIS LITERATURE CIRCLE 143 ON READER-SERVICE CARD 
quire no periodic annealing. When grounded, they magnetic radiation or 


effectively shield electrostatic and magnetic fields over — 

a wide range of intensities. Both foils available from ; Free Space Room Design 
stock in any desired length in various widths. . 

Co-Netic and Netic foils are successfully solving many 

types of electronic circuitry magnetic shielding prob- 

lems for commercial, military and laboratory appli- | ; 

cations. These foils can be your short cut in solving Wrapping tubes prevents 


i outside magnetic 
magnetic problems. interference 


8 


RMB miniature and 
instrument ball bearings 


are available 
in ABEC-1, ABEC-5 


fs , ; ANTENNA onze (we INCHES) ee ee and ABEC-7 tolerances. 
+i.” et The “free space room” is an enclosure of sufficient ONLY ONE OF THESE IS 
x pooh and cae oe mage wale wil absord the BEST FOR YOUR APPLICATION 
Steere antenna radiation not directed at the receiver .. . 


Each individual free space room design is the result For highly sensitive and high speed 

applications you'll choose the RMB 
: ite as ca ; ABEC-5 or -7 bearing. 

volved: frequency ranges, types of measurements, 


4 optimum shape and size of room, quality and type For applications of less exacting re- 


When accidentally exposed to unpredictable magnetic fields, presto! — your valuable 
data is combined with confusing signals or even erased. 


LENGTH OF ROOM (IN FEET) 
888 8 


For complete, distortion-free protection of valuable magnetic tapes — Thin pliable foil wraps easily . cnaieh « ‘d , f th ; ial ‘ 
during transportation or storage. Single or multiple reel Rigid around magnetic tape, maintain of careful consideration of the many variables in- 
Netic Enclosures available in many convenient sizes and shapes. _ ing original recorded fidelity 


of absorber to be used, types of antennas to be quirements, you'll want to take advan- 


Piaig Netic Composite pho 


- . M 
(.014" and up to. demonstrat : tested, and desired test standards . . . Room size. . . tage of the reduced cost of the RMB 
in thickness) ing that mag 


‘3 of crucial 3 re - Depend; ABEC-1 bearing. 
Shielded Rooms netic shielding = is of crucia importance in room design. epending ; 
and Enclosures qualities of on frequency, antennas to be tested. and types of IT Ss YOUR APPLICATION— 


for safe, distor Rigid Netic Alloy 


tion-free stor- | Material are not : tests, a room might be anywhere from 8’ to 100’ YOU MAKE THE CHOICE 


age of large Significantly af | T cap P | t —— | 
quantities of re fected by vibration, shock (including dropping or ong. oO assist you in determining your space needs, : : 
se a Sadan Ritenese ciation aatetiias 8 pé ‘ Find out more about the RMB line... 
tenes enncaling we have evolved the following tables which Ask for Catalog 4E-1. 


will give you a rough idea of the overall dimensions 


Write for MAGNETIC SHIELD DIVISION PERFECTION MICA CO. : ox room you need . . . (From 18-page report, LANDIS & GYR, inc. 
further details {cMillan Electronics Div., Brownville Ave., Ipswich, 
er 1322 No. Elston Avenue, Chicago 22, Illinois Mass.) I 45 West 45th St. 
. ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING ssh New York 36, N. Y. 
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MODEL G THERMAL WIRE STRIPPER 


Strips both Teflon and low-melting plastics. 
No blades to cut or nick wire. 

Has continuously-variable heat control. 
Strips any size wire without adjustment. 
Use either as bench or hand tool. 
Designed for production-line use. 
Price $69.50 FOB Altadena, Calif. 
Always available from stock. 


Western Electronic Products Co. 
2420 North Lake Avenue, Altadena, Calif 
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Ulat= 


for the 
orci 


YOUR COMPONENT 


Wire drawn to your specifi- 
cations (down to .00025’) in 
base and precious metals and 
alloys . . . supplied bare, en- 
ameled, ceramic insulated for 
use at 1000° F., or electro- 


plated to close tolerances. 


Our research and development 
staff is available to solve 
YOUR wire problems. 


Write for data on your specific needs. 


SECON METALS CORP. x~ 
] Intervale St. White Plains, NY 
WHite Plains 9-475) 
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Tunable Band-Pass Filters 











Pass-Band and rejection characteristics 
calibrated microwave tunable band-pass filters 
are calculated from the equation (shown). 

The curves are offered as a guide for selectin 
rejection characteristics vs. number of sections 
(From 6-page Data Sheet F-1. John Gombos Ce 
Inc., Webro Rd., Clifton, N. J.) 
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Emissivity Enhancement of 
Solar Cells for Temperature 
Control 


TOTAL EMISSIVITY e«(T) 


—=CALCULATED-= 





- ESTIMATED —= 





2) 00 200 300 400 
TEMPERATURE ™%« 


EMISSIVITY Chiiieiek Casha 
tactor r oli 4 7 


vehicle 


Silicon solar cells are often used as an electrical 
power source for satellites and other space vehicles. 
Che solar cells are fitted to a large portion of the 
external surface of the satellite, and absorb most of 
the sun’s energy which falls upon them. Approximately 
10% to 15% of this energy is effective in producing 
electrical power while the remaining energy heats the 
solar cells and often the satellite itself. rhe heat not 
only reduces the efficiency of the solar cells in con- 
verting sunlight into electrical power, but may impair 
the operation of the satellite’s instrumentation. In the 


vacuum environment encountered in outer space, the 


only effective means of “cooling” the solar power 


pack is by reradiating the energy absorbed from the 
sun back into space. 

The need for emissivity enhancement in the infrared 
is derived from the fact that the solar cells have a low 
emissivity in the long wave length range. 

Several methods are currently available for increas- 
ing the infrared emissivity of the cells and thereby re- 
ducing the equilibrum temperature. (From 11-page 
Technical Report No. 1, Military Products Division, 
Bausch & Lomb Incorporated, Rochester 2, N. Y.) 


FOR THIS LITERATURE CIRCLE 149 ON READER-SERVICE CARD 


first from triclab. 


anew standard of precision in 
AC VIVMS 





sine waves with 0.25% accuracy 


"Til now, no VTVM has been able to measure complex waves with high 
laboratory standard accuracy. Average-reading and peak-reading 
instruments are subject to significant distortions created by spikes 
and harmonics. 


New triglab Model 120 achieves direct-reading, true RMS values of 
both sine and complex waves with deflection directly proportional to 
the square of the current—by use of a special dynamometer movement. 


DIRECT-READING 
No knobs to twist or tedious balancing. 


INSTANT MEASUREMENT 

No sluggish, thermo-couple response. 

HIGHEST LEGIBILITY 

Full 7” custom-calibrated, mirror scale. 

CONSTANT OVERALL GAIN 

For long life. 

DIAMOND BEARINGS 

For perfect balance, smooth scale motion. 
Ranges: 1OMV to 500V rms, full scale. Input im- 
pedance: 1 meg. Fundamental freq. response: 
50-2000 cps. Accuracy (above 50% electrical 
defiection): 44% f.s. at 400 cps; 144% f.s. at all 
other frequencies. Power: 115 VAC, 50-400 cps. 


AVAILABLE RACK-MOUNTED OR PORTABLE 


triolab other laboratory and build-in miniature pre- 
cision instruments can help you. Write for Catalog MSD-4 


triolab 


TRIO LABORATORIES, INC., Plainview, L.1., N.Y. 
Export Dept: EMEC, 127 Grace St., Plainview, N.Y. 
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Taming the sun’s energy 
to solar battery needs 


Bausch & Lomb optical/electronic/mechanical 
capabilities increase cell efficiency 


The only trouble with solar energy for satellite power supply 

is that there’s too much of it. Only about 10% of the sun’s radiation 
can be transformed into electrical energy. The remaining 

90% just heats the solar cells, reducing their efficiency. 


Bausch & Lomb coatings enhance the efficiency of solar cells 

by allowing them to operate at cooler temperatures. “Blue” (see 
typical curve) coatings—selectively absorb the radiation needed to 
energize the cells. The “Red-blue” coatings bounce the hot infra-red 
radiation back into space (see typical “‘red-blue” curve) . 


Find out how B&L capabilities can help out on your next project— 
in design, development and production. Ask for our technical reports: 
Bausch & Lomb Incorporated, Military Products Division 
92116 Bausch Street, Rochester 2, N. Y. 
BAUSCH & LOMB 
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Heater-Freezer 


A device, smaller than a paper clip, . . . can freeze 
or boil a drop of water on powel! from two flash- 
light batteries In clusters, its uses vary from 
maintaining room temperature in a space ship to 
operating an instant-defrosting refrigerator with no 
moving parts . . . A thermoelectric device—also 
known as a Peltier cooler—produces heat at the 
junction of two special semiconductor materials when 
a current is passed through it . . . It cools when 
the direction of current flow is reversed. As a result, 
the same element can be used for both cooling and 
heating by connecting a simple switch in the circuit 
to control the direction of current (From news 
release, Hughes Aircraft Co., Florence Ave., & Teale 
St., Culver City, Calif.) 
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Power Without Interruption 


FLYWHEEL MAGNETIC CLUTCH 


SYNCHRONOUS 
T 


DIESEL ENGINE 


SITE (Oa 
CONTACTOR 
UINCLUOED 
with ups UNIT) 
COMMERCIAL 
GOWER LINES 


The Uninterrupted Power Supply consists of a 
synchronous alternator and flywheel connected to a 
diesel engine through a magnetic clutch. The syn- 
chronous alternator normally operates on commercial 
power and rotates the flywheel. Power is fed to the 
load and to the unit through the site load contactor. 

If power fails or falls below established minimums, 
a reverse power relay opens the site load contac- 
tor and energizes the magnetic clutch. Inertia in 
the rotating flywheel starts the diesel engine and 
also carries the load on the alternator during the 
transition period. The diesel engine then assumes 
the load and the UPS continues to produce power. 
During diesel operations commercial power is con- 
stantly checked for quality. Once normal commercial 
power is again available, UPS automatically varies 
the speed of the diesel engine to synchronize its 
output with the commercial power. When synchroni- 
zation is achieved, the load is shifted back to the 
commercial line, and UPS returns to its standby con- 
dition (shown) (From 8-page Bulletin P-2, 
Power Equipment Div., Consolidated Diesel Electric 
Corp., Stamford, Conn.) 
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Humidity measurements 
within = 0.5% RH! 


=*= 


+ 
A* HYGROPHIL 
thermistor psychrometer 

Measures temperatures from 10°F to 
176°F 
Response time: 10 to 20 seconds for 
final reading 
Reproducible readings every time. 
Readability '/4° 
Indicates wet and dry bulb thermistor 


(resistance temperature detector) 
readings of air temperatures. 


$290 complete with case 
Specify F° or C° scale 
Write for Bulletin 


Atkins Technical Inc. 
1276 W. Third Street 
Cleveland 13, Ohio 
Phone: SU 1-1332 


5 temperature and 
las humidity instrumentation 
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). FOR ADVERTISING RESULTS 
advertise in every issue. Contact any MSD Rep— 


Devices will highlight the June issue of MILITARY 
see inside front cover for addresses. 


SYSTEMS DESIGN. Ad closing date—June 1. Future 
issues will treat Resistive Components (August); Re- 


active Components (October); Gyros and Stable 


Platforms (December 


Infrared and Solar Gell 


Special Editorial Emphasis on 
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Connectors for Coaxial Cables 








New connectors for aluminum sheathed, high fre 
quency Styroflex and Foamflex Coaxial Cables feature 
no radiation, low attenuation, excellent frequency 
response Cables feature low standing wave ratio 
ay (From 8-page brochure, Phelps Dodge Copper 
Products Corp.., 300 Park Ave... New York 22, N.Y 
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Miniature Thermostat Drifts 
Less Than 1° in 500,000 
Operations 


The use of ordinary thermostats in electronic com- 
ponents and apparatus has long been a problem to 
electronic engineers. Their relatively large size and 
awkward shape has annoyed the designer faced with 
space problems. The habitual changing of operating 
temperature after a short operating life has caused 


crystal ovens and oscillator compartments to become 


CONTACTS ADJUSTING SPRING 





eI 


\ TERMINALS ADJUSTING SCREW 


BIMETAL 





useless after a few months time. New Model 292 Ther- 
mostat is hermetically sealed so that it will hold its 
control temperature to 114°C for over 500.000 opera- 
tions with a resistive load of 4 ampere at 26-v de. It 
can handle loads up to 4 ampere at 115-v 60 cycles ac. 

Factory set to a tolerance of 1°C, it can control 
small ovens with variations of less than 14°C over 
a wide range of ambient temperatures. 

This (tiny 0.317” dia. x 1.325”) control is con- 
structed in such a way that the current carried passes 
only through contact springs of high electrical conduc- 
tivity and not by the bimetal. The contact materials al 
so permit superior operation at very low voltages and 
in dry circuit applications. 

Because of its small size and low mass, the thermo- 
stat is extremely vibration and shock resistant. Since 
the operating structure is independent of the outer 
shell. damage to the shell can have no effect on the 
temperature setting Instruments Div., Thomas A. 
Edison Industries, McGraw-Edison Co., 61 Alden St., 
West Orange, N. J. 
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The binary adder stage produced in con 
ventional design (top) has been reduced 
and simplified through Majority Logic 
Design to the diagram and formula at 
the bottom. Discovered and formulated 
in the Remington Rand Univac Math 
ematics and Logic Research Department 
Majority Decision Logic is a new logical 
algebra, which opens new and interest 
ing possibilities for the reduction 
in the number of logical elements in 
computer design 


U nivac now has a number « portun 
ities for participation in ¢ ptionally 
interesting projects which offer both pro- 
fessional and personal rew 1. These 
positions are significant in t potential 
lor advancement 

The following are 
ings immediately avi 


capable people 


e open- 


‘rienced. 


@® COMPUTER APPLICATIONS ANALYSTS 
@®MILITARY SYSTEMS ANALYSTS 


@®iINFORMATION STORAGE AND RETRIEVAL SPECIALISTS 


Send resume 


PETTENCe 





Easy to clean pres- 
sure cavity, during 
ground testing, is 
reached by simply 
removing 12 screws 


and educal 


K=(A+B)-C+A-B 


S=(A-B-C+K)-(A+B+C) 


K= A® BSc 


S=(AeBec)sAe Kk 


@ COMPUTER PROGRAMMERS 
@ COMPUTER LOGICAL DESIGNERS 
® OPERATIONS RESEARCH ANALYSTS 


R. K. PATTERSON, Dept. FF-3 


The PRESSURE TRANSDUCER 
that dissipates HEAT to its CASE 
to defeat zero gravity heat build-up 


There is a whole family of Teledyne and Teleflight Pressure Transducers 
available for airborne or ground support application. Naturally, our star 
in the missile and rocket field is our tiny 91% oz. Teleflight at the left 
This Teleflight precisely measures liquid or gas pressures at 0.25% 
over a wide 0 to 2,000 PSIG or PSIA temperature range. Bonded strain 
gage construction assures low sensitivity to shock and vibration. When 
the Teleflight is subjected to zero gravity conditions (as in space flight 
where convection cooling is non-existent) the Ni-Span proving ring acts 
as a heat sink and conducts heat AWAY from the resistance gages to 
the instrument case. Handles corrosive media including fuming NITRIC 
ACID. With slight factory modifications, can also handle Fluorine. 200% 
overload protection built in at no extra cost. Infinite resolution, Linearity 
0.25%, Hysteresis 0.25%, Temperature 150° to +275° F., Repeat- 
ability within 0.1° Taber also produces a complete line of miniature 
transistor amplifiers or will build complete Electronic Systems to your 
specifications 


Write for I/lustrated Literature 


TABER INSTRUMENT CORPORATION T: t 
Where the Accent is on Accuracy & Feeliability” 


Section 242 107 Goundry St 
North Tonawanda, N. Y 


Telephone: NX 3-8900 * TWX-TON 277 
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ror PRECISION MEASUREMENTS 


RESISTANCE DECADES—MODEL DR 


odels. Accuracy at 
uracy of all other 
a elf-cleaning, molded 
f witch mounted bel ’ 
nce is less than .003 ohms per dial 
DR-1D to DR-4 8” x 5% x 4” Weig 
b hipping. Models DR-50D to DR-52D, 9 
€ x 41 h. Weight 5 et 7 Ibs shipping N 
DR-70D and OR-71D, 17% ) 42” h. Weight 6 Ibs 
8 Ibs. shipping 





ELECTRICAL SPECIFICATIONS 
Mode! No. | Total Res. Ohms Decade Steps Accuracy 








DR-1D 1,110,000 10x(1,000-+ 10,000 + 100,000 +0.1 





DR-2D 111,000 10x(100-+-1,000 -- 10,000 0.1% 





DR-3D 11,100 10x(10+ 100-+-1,000 





DR-40 1,100 10x(1.+10+- 100) 





DR-50D 11,111 10x(.1-+1-+10+100 +1,000 





DR-510 111,110 10x(1+10-+-100 + 1,000-+-10,000 





DR-52D 1,111,100 10x(10-++ 100-+-1,000 + 10,000+100,000 





DR-700 1,111,111 10x(.1+1+10+100 + 1,000-+10,000+ 100,000 





DR-710 11,111,110 10x(1 + 10+ 100+-1,000+- 10,000 
+ 100,000 -++- 1,000,000) 























WHEATSTONE BRIDGES — MODEL RN 


Universally used for the measurement of all types of 
resistance devices and circuits where high accuracy 
is required. Models available for performing Murray- 
Varley Loop tests. 





ELECTRICAL SPECIFICATIONS 
Total Res. of Decade 





Ratio Dial Settings Circuits | Dimensions 





9X(1 + 10-+-100+-1000 , 01, .1, 1.0, 10, 100, 1000 9”x8”"x61/2” 





9X(1-+10-+ 100+1000 01, .1, 1.0, 10, 1000, M10, Murray | gx""x8/"x619/ 
M1000 


& Varley 





10X(1 + 10-+-100)-+-9(1000 1/1000, 1/100, 1/10, 1/9, 1/4, 1/1, Murray 


1, M10, M100, M1000 & Varley 




















CAPACITANCE DECADES — MODEL DK 


These are 3-dial units with the sum of the dial setting 
indicating total capacity in microfarads. Mylar and silver- 
mica capacitors are used for high stability, low-loss 
characteristics. Polished hardwood case, engraved dial 
graduations 


ELECTRICAL SPECIFICATIONS 
Decade Steps (MFD) Accuracy Dielectric Power Factor Peak Volts 
0.001, 0.01, 0.1 a , » =1.% Silver Mica 0.2%, 0.2%, 0.2%| 700, 700, 500 


0.001, 0.01, 0.1 , | silver Mica, 0.2%, 0.2%, 1.% | 700 400 

01, ! 1.4, =3 Mica & Foil, Mylar|2°2 ds rN, ™ 

0.01, 0.1, 1.0 l , £3 Mica & Foil, Mylar}0.2%, 1.%, C 700, 400, 400 
Mylar 

0.01, 0.1, 1.0 5 =2 Silver Mica 

Silver Mica, 


Silver Mica 


10, 400 


0.0001 





PHYSICAL SPECIFICATIONS 
Weight (Lbs.) 
Over-all Dimensions Net Shipping 
8x 5x7 
10% x 7% x 742 


dustrial | 


NA, DK-2A, DK-4, DK-10 
a DK-5A, DK-11A 

















Industrial Instruments: 
89 COMMERCE ROAD, CEDAR GROVE, ‘N. J. 
CIRCLE 79 ON READER-SERVICE CARD 














hae new 
products 
D 


COMPUTER 
COMPONENTS 


AIRBORNE DIGITAL COMPUTER 


———— 
ee 














New lightweight, airborne Digital 
Computer System for navigation, 
guidance and control of drone air- 
craft uses solid-state modules and 
unique packaging. Computer is gen- 
eral-purpose 2-address, serial, binary- 
data type, utilizing 12,000-rpm mem- 
ory drum with 2048-word capacity 
(21-bits per word).—Motorola Inc., 
Western Center, Military Electronics 
Div., 8201 East McDowell Rd., Scotts- 
dale, Ariz. 
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IMPULSE COUNTER 


New 1” x 1” x 3” Model 11576 Im 
pulse Counter provides declining read- 
ings in 5-unit increments from “995”’ 
to “000”. Maximum speed of respons« 
is 1320 impulses/min; meets mil 
specs.—Bowmar Instrument Corp., 
8000 Bluffton Rd., Fort Wayne, Ind 
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POWER TRANSISTOR 
=a 

New military PNP Germanium 
Power Transistor, JAN-2N158 can 
operate relays, control servo motors, 
and drive magnetic amplifiers. Maxi 
mum ratings at 25°C are: —60 volts 
collector-to-emitter voltage, 2 amps 
emitter current. Minimum current 
gain is 21.—Bulletin E-376.—CBS 
Electronics Information Services, 100 


Endicott St., Danvers, Mass. 
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MEMORY CORE TESTER 
New Type 2102 Automatic Memory 
Core Tester generates four different 
programs of current driving pulses. 








Calibrated sensing system compares 
core output at five specific times 
against six known and variable am- 
plitude levels; core amplitudes sub- 
jected to up to seven accept-reject de- 
cisions, based on predetermined specs; 
rejected and accepted cores counted 
during testing.—Digital Equipment 
Corp., Maynard, Mass. 
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DISPLAY SYSTEM 


New dd74 general purpose alpha- 
numeric display system has magnetic 
stored memory with full random ac- 


. ny Ee er cen 


[ | mor OIsPLAy 
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ces wemony | sone — 
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[hCECHO 
COL TvrE4 Sol Tre OOl TYPES | ODI TYRES 


Monitor Moniter Mewitor | Monitor car 
A “Select 


cess, 8-usee cycle time; capacity 1,024 
24-bit words. Displays any symbol in 
any position in 40 vertical columns 
and 24 horizontal rows.—Data Dis- 
play, Ine., 1820 Como Ave., St. Paul 
8, Minn. 
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DATA SIMULATOR 


New Dator Data Simulators gen- 
erate electrical signals which simu- 
late high precision synchros, resolv- 
ers, potentiometers, etc. to test an- 
alog systems. Illustrated unit simu- 
lates 26-v, 3-wire synchro transmitter 
at 5° increments from 0°-360°.— 
Angler Industries, Metuchen, N. J. 
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MILITARY SYSTEMS DESIGN 





Miniature R. F. Connectors 0101010101 OF 


» controls for industry, defense and space exploration 
COUPLING NUT sooY «! CABLE INSULATION 


bf FERRULE 


an Se 


ee et tern el 





/ | INNER CONDUCTOR 
FEMALE CONTACT INSULATORS 


CRIMP TYPE SCREW.ON CABLE PLUG 


In addition to the choice of Screw-on or Snap-on 
mating characteristics, ConheX connectors are avail 
able in two basic designs for the clamping of the 
connector to the associated cable. These are the 
Cable Clamp type and the Cable Crimp type . . . The 
ConheX Crimp design is especially suited to the mass 
production of cable assemblies, . . . will save up to 
60% assembly time over conventional designs. A 
tubular extension of the body slides between the di- 
electric and the metal braid of the cable, while a 
ferrule of larger diameter is slipped into place over 
the cable braid. Regulated pressure through the use 
of a special crimping tool . . . locks the braid securely 
between the body extension and the ferrule 
(From 12-page Catalog D2-1 Sealectro Corp., 
Hoyt St., Mamaroneck, N. Y.) 
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Precision Instrument Pivots 


V/ 


———7— 


CHAMFER 


aN 
C 002 an -_= 
Radar and missile-tracking systems incorpo- Flight instrumentation and navigation applica- Military communication networks are inte- 


Johnson precision pivots are mass produced to a rate Veeder-Root instrument counters for in- tions of Veeder-Root counters give jet pilots grated speedily through the use of Veeder-Root 
P c . . Stant read-out of range, bearing and azimuth. ‘ ate quick-reading digital d lay. ors f idication of radio frequencies. 
very fine degree of hardness and polish, observing € re) ng arit ) azimuth vital data in qui 5) d sita isplay counters for indi i of radi eq cies 





dimensional tolerances to .OOO1 inch . . . A pivot 
angle of 50° has been found to be a good compro- - _ ‘ ahs 
mise that gives adequate strength to withstand the Locate, Navigate, Communicate ese with Veeder-Root Counters. 
most severe shock and yet is small enough for deli-| - 
cate sensitive instruments . . . In delicate, low en- 


ergy instruments, where it is possible for a small 
degree of magnetism in the pivot to effect the ac- 
curacy and sensitivity of the instrument, non-mag- 
netic pivots are recommended . . . The pivot point 
curvature should be as small as is consistent with 
satisfactory operation in service. If a pivot is too 
sharp for an application, shock will tend to flatten 
the pivot surfaces against the jewel . . . (From 4- 
page Bulletin 700, Welton V. Johnson Engineering itar f iters 
Co., Inc., 95 Summit Ave.. Summit, N. J.) ie . : pate 
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WITH THE REVOLUTIONARY 
PRODUCTION AID TOOL! 


“PIG-TAILOR"® 


Foot operated 
No accessories 


3 minute set up $125.00 


‘*PIG-TAILORING’’ 


a revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
+ Long nose pliers + Operator judgment + 90% 
operator training time + Broken components + 
Broken leads + Short circuits from clippings «+ 
65% chassis handling + Excessive lead tautness 
+ Haphazard assembly methods 
PIG-TAILORING provides: «+ Uniform component 
position + Uniform marking exposure + Minia- 
turization spacing control + ‘'S'' leads for termi- 
nals + ‘‘U"’ leads for printed circuits + Individual 
cut and bend lengths + Better time/rate analysis 
+ Closer cost control + Invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 
‘*SPIN-PIN’’® 

Close-up views of 

SPIN-PIN' illustrate _— 
fast assembly of 

tailored-lead wire to wr 
terminal 

* No Training a 

* No Pliers 

* No Clippings 
* Uniform Crimps 
* 22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 
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Write for illustrated book to Dept. MS-4 


= $500... 
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BRUNO-NEW YORK INDUSTRIES CORP. 


NERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT 


WEST 34th STREET NEW YORK 1 NY 


CIRCLE 81 ON READER-SERVICE CARD 


52 


Multiplier Phototubes 


These 


of various photocathodes . . . 


charts indicate the spectral responses 
Che visible portion of 
the spectrum lies between 3800 and 7600 Augstroms 
with ultra-violet extending into shorter wavelength 
and infrared into longer 
page Form 102, 
B. Du Mont Laboratories, Inc., 
Clifton, N. J.) 
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_True | RMS Level Recorder | 


wavelengths. (From 6- 
Industrial Tube Sales Dept., Allen 
750 Bloomfield fve., 


~~ —— ~—— 


— —___— >a se 
Pore Sp ee 
Writing Sp 


2000 <A 
Lang Hou 


Typical reverberation decay curves measured 
in a long factory hall 


The Level Recorder Model 2305 is a basic 
ment for 


instru- 
recording the true rms, 
average or peak level of ac signals ranging in fre- 
quency from 10 c/s to 200,000 c 


measuring and 


s and de to 10 c/s 
signals through an internal chopper The input 
voltage is fed to the interchangeable range potentiom- 
eter through a continuously variable input potentiom- 
eter and a calibrated input attenuator ... (From 8-page 
Brochure BK-2305, B & K Instruments, Inc., 3044 
W. 106 St., Cleveland 11, Ohio.) 
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BOOK REVIEWS 
TUNNEL DIODE MANUAL, by H. R. Lowry, J. 
Giorgis, E. Gottlieb and R. C. Weischedel, (1961) 
Semiconductor Products Dept.. General Electric 
Company, Kelley Bldg., Liverpool, N. Y. 97 p., 54” x 
2”, $1.00. Theory, applications and test circuits are 
given for new tunnel diode device. Specifications for 
germanium tunnel diodes and for the germanium back 
diode, types 4JF2A-1 to 7, are included. 
FOR THIS LITERATURE CIRCLE 168 ON READER-SERVICE CARD 


PRECISION MEASUREMENT AND CALIBRA- 
TION—Electricity and Electronics, (1961) National 
Bureau of Standards, U. S. Department of Commerce, 
Government Printing Office, Washington 25, D. C.., 
840 p. 9” x 1114”, $6.00. Compilation by Sherman F. 
Booth of previously published technical papers by staff 
of the National Bureau of Standards. Is Handbook 77. 
Volume I of three-volume set. 
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MICROWAVE 


ANTENNA 
SYSTEMS 


NOW, the world's leading de- 
signer and manufacturer of fine an- 
tenna systems offers microwave an- 
tenna systems designed to fill the 
needs of industry and the military. All 
popular frequency bands, in all ap- 
propriate sizes from 4' to 12' diame- 
ter. Spun and mesh models. Choice of 
feed systems for plane or dual polari- 
zation. Everything you need for the 
best microwave antenna installation 
including mounts, anti-icing equip- 
ment, and accessories. 


RIGID TRANSMISSION LINE 


Complete rigid co-axial transmission 
line systems including EIA flange and 
Quick-Clamp types. Available in 
copper or aluminum. Special 
“BELLOWS-EXPANSION" bullet for 
long-run aluminum lines. Designed 

to meet the most critical needs 

of both military and commercial 
users. Includes 7/", 15", 3!/g", 

6!/,"" and 9"' components. 


Ruggedized yagis 


Telemetry and 
. « ground base 


EDD _._ Rigid transmission antennas 
tS 
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Airborne antennas Microwave : 
antennas 


Write for Catalog ... 








Large parabolics 
from 14’ to 32’. 








Defense & Industrial Div. 


MAAC @ 


TECHNICAL APPLIANCE CORPORATION, SHERBURNE, NEW YORK — 
Area Code 607 + Telephone OR 4-2211 
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MILITARY SYSTEMS DESIGN 





TIMING/TIME-ENCODER SET 


= 


New ETS-1 Electronic Timing Set 
compatible with mixed or multiple 
data systems controls up to 10 remote 
time indicators within +1 sec/day, 
provides composite binary-code time 
signals and timing marker pulse 
trains for slow or fast-writing oscil- 
lographs, magnetic tape recorders, 
etc. Positive “turn on” and “turn off” 
signals from master oscillator control 
pulse rise times and pulse widths.— 
Hallicrafters Co., 4401 W. 5 Ave., 
Chicago 24, Ill. 
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HEAT SINK 


New Model 2401 modular aluminum 
Heat Sink uses light, compact, inte- 
grated blower and power transistors 
to dissipate almost 60 w at 25°C am- 
bient. Thermal resistance between 
transistor shelf and air less than 
0.8°C/w; mica washers unnecessary. 
Size and spacing of fins vary to 
match requirements of systems and 
blowers.—Astro Dynamics, Inc., 200 
Sixth St., Cambridge 42, Mass. 
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SUB-MINIATURE READOUT 


a 

New 3-% oz Series 120000 Sub- 
Miniature Readout lamp projects 
colored words or background onto 
viewing screen at front of unit. Mod- 
ule construction, aluminum case. 
Industrial Electronic Engineers, Inc., 
5528 Vineland Ave., North Hollywood, 
Calif. 
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INDICATOR ASSEMBLIES 


PZ 


New “Econoglo” Neon Glow Indi 
cator Assemblies with Tinnerman nut 
or snap-in plug mount from front of 
panel, are available with built-in cur- 
rent-limiting resistors. Plain, fluted, 
or flatcap lens—Drake Manufactur- 
ing Co., 4626 N. Olcott Ave., Chicago 
31, Jl. 
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COMPUTER DIAGRAM 
TEMPLATE 


New No. 54 Computer Diagram- 
ming Template for drawing work 
flow charts and block diagrams in 
computer programming has two sizes 
of symbols for decisions, switches, op- 
erations, etc. Measured off in .250 
grid; has one scale in 10ths, one 
standard, 6 lines/in; measures 7” x 
os Rapide sign Ince., Box 429, Bur- 
bank, Calif. 
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COUNTERS 


New Durant 5-Y-8602-MF Counters 
used on incoming and outgoing “Mail 
Flo” master panels control inventory 
of mail trays put in and taken from 
storage, have add and subtract fea 
ture, “up-front” readability. Oper- 
ating coil totally enclosed and fully 
protected; entire unit can be panel 
mounted from front. %—Durant 
Manufacturing Co., 1949 N. Buffum 
St., Milwaukee 1, Wis. 
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NEW ! 
miniature 





for 
LINEAR 
MOTIONS 


LOW FRICTION and WEAR 
LASTING PRECISION ALIGNMENT 
ELIMINATE BINDING and CHATTER 
ZERO SHAKE or PLAY 
LONG LIFE—LOW MAINTENANCE 
SOLVES SLIDING LUBRICATION PROBLEMS 


Used by progressive engineers in the latest guidance, 
fire control and navigation systems, computers, inertial 
devices, instruments. 


Various types of Batt BusHinGs are made for shaft sizes from Ve" to 4”... 
with small sizes available in Stainless Steel. Write for literature and name 
of our representative in your city. 


THOMSON INDUSTRIES, inc. 
Dept. D, MARHASSET, NEW YORK 





new! from Frontier 


aS, | TELEMETERING 
=~ { TRANSMITTER 





NEW TT-1001 UHF TELEMETERING TRANSMITTER 
gives accurate and stable CW Signal for fully solid state 
radio direction finder tracking of missiles e WT: 6.5 oz. w/o 
or vehicles. Unit is completely transis- battery 

torized with a self-contained regulated e Frequency: 225-245 
power supply. Easily installed, high m.c. 

accuracy and stability under extreme e Power Output: 260 
environment. Write for Bulletin 101-C milliwatts 


e Low power drain, 


Specialists with ‘‘Advanced Art’’ Products in 
e Frequency Control « Time Control « Telemetry ¢ Digital Modules 


A" TOD TA AG HS 


S@atiegsegeerrmeaonwt#s ss co 
4600 Memphis Avenue . Cleveland 9, Ohio 
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1961 Frontier Electronics Co 


Wires for electrical contacts 
Tame Male (omaelale (mel melleluil-sicie3 
nay be plated with Rhodium, Gold 
olan alelilal lime diciaidiaelMeelaticlais 
capable oft arenatelitare} currents at 
very low voltages, can be made with 
utmost reliability. The precious 
ilcilelkMeloMale) MicldumeteMmiarieleliiire 
barrier of oxides as would be 


the case with base metals 


Write for Latest Brochure 


ee 
SIGMUND COHN  mrc. co., inc. 


121 SOUTH COLUMBUS AVENUE, MOUNT VERNON, N.Y. 
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GEAR ANALYZER 


New Gear Analyzer permits obser- 
vation of shaft backlash angle due to 
alternately applied clockwise and 
counterclockwise torque, permits de- 
tection of minute shaft motion while 
determining breakaway torque from 
0.002 to 48 oz-in. Mounting adapters 
accomodate gear heads, servo systems, 
etc Rotiform Co., 1509 Colorado 
Ave., Santa Monica, Calif. 
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DIGITAL SHAFT ENCODER 


s 
Pre 
p rs ms 
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New Vernisyn miniature high ac- 
curacy digital shaft encoder, Type 
VS-256E, in 1%” dia by 2” length, in- 
cluding electronics, gives resolutions 
as required of one part in 2™, 2”, and 
2” in single turn. Accuracy is main- 
tained in slew rates from 16 min/sec 
to 2° sec without time correction. 
Data Tech, 238 Main St., Cambridge 
412, Mass. 
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TUNING FORK OSCILLATOR 


New Transistorized Oscillator uses 
temp-compensated fixed-frequency 
tuning fork to give frequency ac- 


curate to +0.002% over 0° to 65°C 
for any combination of voltage, at- 
titude and age variables. Prime fre- 
quency range of 360-6000 cps (other 
ranges available). Output signal can 
exceed 3-v rms, sine wave or square 
wave, across 10-K load (or any spe- 
cial output voltage to 0.1-w power). 
—Fork Standards, Inc., 1915 N. Har- 
lem Ave., Chicago 35, Iil. 
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COMPUTER POWER SUPPLY 


New Solid State Power Supply 
provides voltages for operating com- 
puter system complex containing 6 
to 32 different regulated d-c supplies, 
integrated with common control sys- 
tem to reduce number of parts and 
overall space and weight. Features 
include solid state components utiliz- 
ing magnetic amplifiers with heavy 
overload capabilities, with semi-con- 
ductors superimposed for intermittent 
light duty and for fast response in 
suppressing line and load transients. 
Bulletin S1023.—Magnetic Amplifiers 
Div., Siegler Corp., 632 Tinton Ave., 
New York 55, N. Y. 
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PRE-AMPLIFIER 


New 27s” x 1%” Amplifier consists 
of transistor circuitry mounted on 
printed circuit board and potted with 


in standard 14-pin image orthicon 
base socket. Signal-to-noise ratio held 
to 60 db when output level is 1-v peak 
to peak. Amplifier compensated for 
IO having 18-uuf output load ca- 
pacity across 68 Kilohms.—Dage Div., 
Thompson Ramo Wooldridge Inc., 
Michigan City, Ind. 


CIRCLE 180 ON READER-SERVICE CARD 


DELAY LINE 


aa 


New Delay Line 2M1-5/5 achieves 
10:1 size and weight reduction by 
having 2 coils wound on each sub- 
miniature toroidal core and using 
tem-conpensating ceramic disc ca- 
pacitors. Attenuation of 1% (0.008 
db), total delay 0.2 usec, rise time 
0.04 usec, size 0.25” x 0.4” x 1.75”".— 
Valor Instruments, Inc., 13214 Cren- 
shaw Blvd., Gardena, Calif. 
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MILITARY SYSTEMS DESIGN 





Wire Mesh Heating Elements | 


The interconnecting electrical conductors give the 
“Electromesh” Heating Element a degree of reliability 
not achieved in any other form of electrical heating. 
In the event of a broken current-carrying wire, the 
cross wire acting as an equi-potential redistributes 
the current around this partial open circuit, restoring 
the element to full power. 

Likewise, the multi-stranded principle of Electro- 
mesh utilizes the reliability of many parallel circuits 
rather than relying on a single wire in series circuit 
.. . It is extremely flexible, light weight (14 lb. per 
sq. ft.) and thin (.040”, including insulation). It is 
easily adaptable to fit the most complicated hard- 
to-fit surfaces and in many cases can be formed to 
actually substitute for the part itself, thus saving 
not only space and weight, but production costs as 
well (From 16-page catalog, Electrofilm, Inc., 
7116 Laurel Canyon Blvd., North Hollywood, Calif.) 
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Specification of Structural 
Damping 


VISCOELASTIC 
DAMPING MATERIAL 





STRUCTURAL MATERIAL 


DAMPING CAPACITY, 


| 
| 
es he 
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STRESS 0 


LIMIT STRESS , 0, 








There are various methods of specifying the amount 
of damping that exists in an engineering material or 
a structural fabrication. The specific damping energy 
D (in lb/in*/cycle) of a material represents the area 
within the stress-strain hysteresis loop for uniform 
stress conditions . . . The damping capacity © is de- 
fined as the ratio of the total damping energy D, to the 
maximum potential energy W, (in-lb/cycle) devel- 
oped during a completely reversed vibration cycle: 
v = D,/W, ... (From 52-page report, “New Design 
Techniques for Damping Structural Resonances,” 
Barry Controls, Inc., 700 Pleasant St., Watertown 72, 


Vass.) 
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AMPLIFIER 


New Type A102S Feedback Ampli- 
fier, 14” x 1%” x 2%”, is transis- 
torized, has more than 40-db degener 


ation. Amplification stable at 100, 
from 1 cps to 15 ke. Unit self-pow- 
ered, completely shielded, non-micro- 
phonic, no hum.—Ad-Yu Electronics 
Lab., Inc., 249-259 Terhune Ave., Pas- 
saic, N. J. 
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DELAY LINES 


New Lumped Constant Delay Lines 
consist of m-derived LC networks. 
Each delay lines section gives linear 


phase shift beyond 70% cutoff fre- 
quency. Thermal stability less than 
0.059% /°C; operating range —25° to 
125°C. Bulletin NPB-108.—HST Div., 
Electronics, 555 N. 5 St., 
Garland, Texas. 
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TRANSPONDER DELAY LINE 


Dresser 


New Model 52-44 miniature (1” 
x 2” x 8”) Transponder Delay Line 
has 470-ohm impedance, 20.3 +0.1 
usec delay time, 0.6 usec max rise 
time, 4-db attenuation, temp coeffi- 
cient of 65 ppm or better from —55 
to +125°C.—ESC Electronics Corp., 
534 Bergen Blvd., Palisades Park, 
af 
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LOW-NOISE CHOPPERS 


New 60 and 400 cps low-thermal- 
noise instrument choppers reduce 
thermal emf’s less than 0.5 uv over 
normal operating temperature range 
of 0°C to 55°C. Data on techniques 
and use available-—James Electronics 
Inc., 619 N. Michigan Ave., Chicago 
11, Jil. 
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MULTI- 
STAGE 
BLOWER 


60 cps or 400 cps 

1? or 3% 

To 440 Volts 

10” 0.D. by lengths up to 14” 
Ambient Range: —55° + 85° C 
Commercial or Military 


AIR FLOW -CF IM 


MULTISTAGE BLOWER 
60 cps — 6 Stages 











When engineering specifications require continuous duty and quiet long life, 
Air Marine offers multistage blowers for low volume, higher pressure appli- 
cations to 1 psi with air delivery to 100 CFM. Featured is long life with 
low noise. Where high pressure is required or on such vacuum applications 
as tape retention, the Air-Marine multistage blowers are the efficient answer. 


Our field engineers will gladly assist you in the selection 
and application of motors, blowers or fans. 


Air Marine motors, blowers and fans have been designed and tested to 
meet the specifications of both the military and industry. 


WRITE TODAY FOR OUR NEW CATALOG 


S In Canada AAE Limited, Weston, Ontario 
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20 TURN 
MICROMETER 
DIAL 


The EAGLE Microflex Timer provides unequaled ac- 
curacy in closing or opening a circuit. An easy-to- 
read 20 turn double micrometer dial speeds the 
selection of new settings over full 7200° range and 
permits a one-glance check of previously set intervals. 
* PIN-POINT ACCURACY is possible with 1200 conveniently 
spaced dial markings. No guessing at in-between points. 
Accuracy maintained by patented pinion and threaded axle. 
9 DIFFERENT ACTIONS are available for each of 3 SPST 
15 ampere contacts which can be selected according to 
circuit requirements. 
PLUG-IN COMPONENTS allow rapid replacement of timers. 
Large capacity contacts eliminate additional load relays. 


OTHER POPULAR HIGH QUALITY EAGLE TIME-COUNT CONTROLS 


Tra 
I 


CYCLE-FLEX MULTI-CIRCUIT 
CAM TIMERS 
PLUG-IN TIMER TIMERS RELAYS 





For more details on the Microflex Timer, write for free bulletin 110, or contact your local 
Eagle Representative listed in Thomas Register or Phone Directories in 25 principal cities. 


EAGLE SIGNAL COMPANY « Moline, Illinois 


A DIVISION OF THE GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY 





MANUFACTURERS OF THE MOST COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS 


pt i ia laa sti stn 
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LUMPED-CONSTANT 
DELAY LINES 


New DL-1175 (1 of new DL-100 
Series Delay Lines) has 175-usec to- 
tal delay, 1.0-usec rise time, giving 


Delay/Rise Time Ratio of 175:1. Se- 
ries offers delays to 500 usec, imped- 
ances from 100-1000 ohms, operating 
temp —55° to 125°C.—Allen Avion- 
ics, Inc., 255 E. 2 St., Mineola, L. I., 
Vy Fs 
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DELAY LINES 
New Type 159 Delay Line, housed 
in metal, slab-shapped case, works on 
magnetostrictive principle; has three 


outputs of fixed delay: 30.00 usec and 
two others. Pulse repetition rate 615 
ke, input pulse width 0.8 usec; input 
and output impedance 500 ohms; in- 
sertion loss approx 50 db.—Deltime, 
Inc., 139 Hoyt St., Mamaroneck, N.Y. 
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SHAFT-ANGLE ENCODER 
New non-contracting Gray code 
magnetic Shaft-Angle Encoder (Bu- 
Ord size 18, synchro mount) provides 


accurate readout at 10,000 rpm, has 
low starting and running torques, has 
non-ambiguous code and is mechanic- 
ally interchangeable with existing 
brush-type encoders.—Norden Div., 
United Aireraft Corp., Norwalk, 
Conn. 
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AC/DC PREAMPLIFIER 


New 458B/N chopper-stabilized, 
single-ended, wideband d-c Amplifier 
provides 4 modes of operation. Unit 


consists of 458B phase-inverting am- 
plifier (with improved frequency re- 
sponse and gain accuracy from dc to 
2 ke when amplifier is set to gain of 
100) mounted in 458N module.—Kin 
Tel Div., Cohu Electronics, Inc., 5725 
Kearny Villa Rd., Box 623, San Diego 
12, Calif. 
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AUDIO DELAY LINE 


New Type L894C precision Audio 
Delay Line with delay of 5000 usec 
+1% features phase linearity of 


+0.1% in center frequency band from 
3050 to 3550 cps; phase linearity to 
cut-off +0.2%. Impedance of 600 
ohms; low-frequency insertion loss 
1.5 db; attenuation 3 db at 3.5 ke, 6 
db at 4.8 ke—Columbia Technical 
Corp., 61-02 31st Ave., Woodside 77, 
NF 
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GRID REGION TEST SET 

New 5-Mw Positive Grid Region 
Test Set for high power triodes and 
tetrodes has peak grid pulse of 10 


aah ‘ ¥ 
pit ober he ae ead ° 


Fite 


kv, 500 amp at 2 usec; pulse repeti- 
tion rate adjustable from “one shot” 
to 60 pps; 75-kw forced air-cooled, 
non-inductive resistor provided as 
plate load for tube under test.—F XR, 
Inc., High Power Electronics Div., 
25-26 50th St., Woodside 77, N. Y. 
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MILITARY SYSTEMS DESIGN 





Band-Pass Filter 








-80 -70-60-50-40-30-20-10 0 10 20 30 40 5O 60 70 80 
KC FROM CARRIER | KC FROM CARRIER 
10 .OOOMC 


Developed for application in transistorized IF am- 
plifiers. Designed to operate from —55°C to +65°C 
in a salt laden atmosphere. This compact filter 
(Model BP-10000-36) is capable of withstanding 50G 
shock. The unit is hermetically sealed and made to 
meet applicable MIL specifications . . . (From set 
of 8 data sheets, Systems Inc., 2400 Diversified Way, 
Box 7726, Orlando, Fla.) 
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New Cable Shield 


Folded Foil 

Mylar Tape 
Aluminum Foil 
Insulated Conductors 


Drain Wire 


Beldfoil is a Belden development and a major break- 
through in the search for quiet cables. By laminat- 
ing aluminum foil with Mylar, a shield with maxi- 
mum effectiveness is combined with a high dielectric 
strength insulation. For multi-paired cables with 
each pair separately shielded, the Mylar is applied 
outside with an inward folded edge to obtain isola- 
tion between the shields on adjacent pairs. Diagram 
. .. Shows how each pair is shielded . . . 

For certain two and three conductor Beldfoil 
shielded cables, the Mylar is applied inside with an 
outward folded edge which gives the table an addi- 
tional 1500-volt insulation barrier . . . (From 34- 
page Electronic Wire and Cable Catalog, Wire and 
Cable Div., Western International Co., 45 Vesey St., 
New York 7, N. Y.) 
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HERE'S ONE WAY TO SOLVE SERVO “HUNTING PROBLEMS... 


J 














Send for large scale 
reproduction of this i 
unique Servo System, 


- , . — . _ a 
PES ty i ML he to >, gt PPS ie Pe ASE ee é 


ENERGIZED SERVO SYSTEM IMMEDIATELY STARTS “HUNTING” AS A RESULT OF POOR RESOLUTION | 
WIRE-WOUND POT. METALLIC DUST (A), CREATED BY WEARING DOWN OF OSCILLATING GEARS (B) IN © 
“HUNTING” SERVO SYSTEM, FALLS UPON HEAD OF OFFICE DOG (C). DOG ENJOYS PLEASANT SENSATION 
AND PROCEEDS TO HAPPILY WAG TAIL. STRING ATTACHED TO DOG’S TAIL RUNS AROUND PULLEY WHEEL 
(D) AND ACTUATES TRIGGER OF “AUTOMATIC GAIN KILLER” (£) ATTACHED TO AMPLIFIER (F). [FIRST 
STEP IN REDUCING SERVO HUNTING.] PROJECTILE, AFTER LEAVING AMPLIFIER, BREAKS STRING (G) 
THEREBY ALLOWING DRUM (H), FILLED WITH SPECIAL VISCOUS DAMPING FLUID, TO TILT FORWARD. 
FLUID FLOWS INTO TROUGH (1). DAMPING PADDLE WHEEL (J) TAKES EFFECT. [SECOND STEP IN REDUC- 
ING SERVO HUNTING.) EXCESS FLUID ON PADDLE WHEEL DRIPS INTO RESERVOIR (PAINT CAN—K), 
THEN PASSES THROUGH FUNNEL (L) INTO FLUID CLUTCH (M) CONNECTING SCIENTIFICALLY SELECTED 
INERTIAL LOAD (GENUINE MILLSTONE, ON LOAN FROM SMITHSONIAN INSTITUTE—N.) [FINAL STEP IN 
REDUCING SERVO HUNTING.] IF SYSTEM STILL “HUNTS”—ENGINEER THROWS EMERGENCY SWITCH (O) 
ACTIVATING HAND (P) WHICH PRESSES TRAP DOOR RELEASE, DUMPING ENTIRE SYSTEM INTO LOCAL 
RIVER (NOT SHOWN). HAND (Q) PROCEEDS TO DIAL C.1.C.’S PHONE NUMBER (IVANHOE 3-8200) FOR 
AN INFINITE RESOLUTION “NON-HUNTING” FILM POT. 


BUT THE BEST WAY YET... 


use C. 1. C. Film Pots for High Performance Servo Systems! 


Not only do C. I. C. Film Pots offer the infinite resolution 
necessary to eliminate servo hunting problems, but they 
guarantee you the greatest linearity possible in any given 
size or diameter. They provide the reliability inherent in a 
single broad band film element as opposed to the high 
failure rate of today’s wire wound pots. C.I.C. Film Pots 
do even more... They actually run as high as 1000 rpm 
and still retain reliability, while assuring many millions of 
cycles of operation. 


FIRST IN FILM POTS 
COMPUTER INSTRUMENTS CORPORATION 


92 MADISON AVENUE ¢ HEMPSTEAD, L.I.,.NEW YORK 
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NEW! 


Solid State 


DISPLAY 
ASSEMBLY 


for decimal display 
and storage of 
binary coded 
decimal data 








accepts up to 24 bits of parallel BCD data 


Hermes’ new Solid State Display Assembly, Model 2060, is 
designed for use in any system requiring presentation in deci- 
mal display of a BCD parallel signal. For example, Model 
2060 permits direct reading of Angular Shaft Encoders with 
BCD parallel output. Model 2060 accepts up to 24 bits of 
parallel BCD information in any of the following 4-bit Codes: 
Binary Code Decimal (1-2-4-8); Gray Code (Cyclic Code) ; 
Decade Counter Code (1-2-2-4) or (1-2-4-2); Binary Com- 
plement Coded Decimal; Binary Two Out of Five Code; 
Binary (1-2-4-7). 


These signals are converted to 60-line decimal display using 
Burroughs-type Nixie tubes. Binary input to Model 2060 
may be either static or parallel pulses. 


Storage capability which can conveniently be retrieved 
through a multi-pin connector is provided in the converting 
circuitry. Converter Boards can be furnished which ac- 
cept up to six bits of parallel information, converting to two 
decimal displays. Write for Technical Bulletin 2060. 


Hermes 


ELECTRONICS co. 





75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASS. | k 
A DIVISION OF te 
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MOTOR-TACHOMETER 


New instrument Servo Motors and 
Motor-Tachometers are as much as 
1% shorter than conventional models 


oD 
Lid aa 


having similar characteristics, fea- 
ture increased electrical efficiency. 
Units available in sizes 8, 10 and 11; 
fulfill MIL-specs——Cedar Engineer- 
ing, Div. Control Data Corp., 5806 W. 
36 St., Minneapolis 16, Minn. 
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SIZE 5 SERVOMOTOR 


New Model 9005-1502-0 Size 5 
Servomotor is 0.865” long, weighs 0.6 
oz. Powered by 26-v, 400-cycle refer- 


| 


1h 4 AA 


ence voltage; no-load-speed of 10,000 
rpm, torque-at-stall 0.1 oz-in, rotor 
inertia 0.18 gm cm’, acceleration-at- 
stall 39,000 rad/sec’.—Helipot Div., 
Beckman Instruments, Inc., 2500 Har- 
bor Blvd., Fullerton, Calif. 
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50-AMP SUPPLY 


New compact, general purpose Pow- 
er Supply delivers 50-amp for 1 min 
or 30 amp continuous duty, with volt- 





age adjustment range of 2-36 v, 
+0.5% voltage regulation and 1% 
rms ripple. Model BC236-30 uses sili- 
con-controlled rectifiers; Model 
BC236-30B provides for automatic 
charging of lead-acid and nickel-cad- 
mium  batteries—Christie Electric 
Corp., 3410 W. 67 St., Los Angeles 43, 
Calif. 
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Airflow Interlock Switch 


» See Tobie 





, ae 














The Rotron Model 2A Airflow Switch actuates 
purely on air velocity and is not influenced by static 
air pressure. It is designed to mount against the out- 
side of an air duct (round or flat surfaces) and has 
a small, lightweight stainless steel vane which pro- 
trudes into the airstream through a hole in the duct. 
The velocity-pressure exerted by the airstream on 
the vane is transmitted through a thin stainless steel 
arm to a snapaction switch inside the switchbox. Un- 
like pressure-operated devices, these velocity-operated 
interlock switches will de-actuate whenever the air- 
stream decreases due to slow accumulation of dust 
deposits in the air circuit upstream of the switch. 
Such deposits will easily accumulate between the fins 
of finned-anode forced air cooled tubes and of heat 
exchangers. Dust filters retard such pollution but 
never completely eliminate it . . . (From 4-page 
Catalog Sheet 90201-1B, Rotron Mfg. Co., Inc., 
Schoonmaker Lane, Woodstock, N. Y.) 
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Ceramic Mikes 


A~cenamic 
B—cavsra 


C-COS MK-3 


2 ' 2 


5 ' 
creves 


Ceramic microphones overcome the problems of 
heat and humidity by using a crystalline substance 
which is fired in the making, and is thereafter un- 
affected by heat or moisture . . . Sound pressure 
moves the diaphragm in and out and this motion 
is transmitted by a connecting linkage to one end 
of the ceramic element. The other end of the ele- 
ment is clamped securely in place. This produces a 
bending force on that part of the ceramic element 
which is outside of the clamped area. As the ceramic 
element is stressed, tension develops on the opposite 
side. This produces a voltage between the two sides 
which are insulated from each other by the ceramic 
material itself. This voltage is proportional to the 
amount of stress and the area over which the stress- 
ing occurs ... (From 4-page Bulletin PA-504, CBS 
Electronics, Div. Columbia Broadcasting System, Inc., 
Danvers, Mass.) 
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MILITARY SYSTEMS DESIGN 

















| 6PDT CRADLE RELAYS 
| New inexpensive Cradle Relays up DO 
| to 6PDT come in 3 types—open, her- 
| metically sealed, or with flame-resist- vou 4 fi UE 
<5 ae Sis ae ihe: = | ba 
| 4 
RESISTOR and TERMINAL BOARDS HnALysis 


Custom terminal board assemblies to H F DAS ; 
<fae RE commercial or government specs. ‘ ' 2 R 1 | 4 L € m 4 


ELECTRONIC COMPONENT PARTS 


Mi-reliability 



















ee 


ant polycarbonate dust covers. Plug- 


vl ie te ‘ a es 
~ zt TIP BANANA. ~ epee mate gh aumergiony 
-pin miniature sockets. Contact ra 
TELEPHONE ing, 2-amp resistive, l-amp inductive 
SES plugs and JACKS — | at 29 dec or 115-v ac—Alllied Con- 


trol Co., Inc., 2 East End Ave., New 


eecemmme nil | TEST PROBES York 21, N. Y. 


Complete standard line availabie. CIRCLE 205 ON READER-SERVICE CARD 








































. on VACUUM OVEN 
DIODE MOUNTING BASES New Model 722-M Vacuum Oven 
fr tock with foot-operated, electric 3-way 
; Custom made of spring brass and valve simplifies vacuum and gas flush 
Write for New Cat any insulating material to customer 
alog | specs. 








Telemetering —_ apy yy 
12 cps to 120 KC; cps to 
National Tet- Tronics CORPORATION aan eee eee 
2 ST MIR AVENUE — YONKERS. NEW YORK Supersonic Model SS-100; 13.5 cps to 110 KC 
Phone. YOnkers 8-6400 Sonic Model SS-20; 6 a 4 KC 
Subsonic... Model SS-5; 1 cps to 5. 
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CATHODE-RAY TUBE SLIDEWIRE TRIMMING POT 500 W te Wee oe 
New 7BFP triple-beam 4” x 6” rec- New 0.250”-dia. x 1.325” slide wire 
tangular Cathode-Ray Tube (shown) unit trims, balances and calibrates 
is electrostatically focused and deflec- circuits. Specs: power rating of % w 


o_— 
| | 
LET 
operation. Double doors permit pass PAOMESLUPE 
through workload for dry box ap- 
plications. Chamber (10” x 14” x 10”) 5 PE C T kK in 
tric Hotpack Co., Inc., 5061 Cottman 
Ave., Phila. 35, Pa. 
ted; each beam (independently con- ; CIRCLE 206 ON READER-SERVICE CARD | f LUZ a a & 
trollable with common accelerator is 
and heater connections) scans sepa- 50 LUE THEM 
rate screen area, permitting three INDUCTION MOTOR 


simultaneous displays. New Type at 50°C, derate to 0 at 125°C; temp 

5BWP Tube with 5’-dia face bo a range of —55° to +125°C; resistance Synchronous Sweep Generators 
has spiral linear post accelerator from range of 3 to 17 ohms; meets mil Frequency Range Extenders 
Se eT eee EE sends 21 &. Mountals Ave, Moo nig a, seers 
allowing for gradual voltage grad- Lbs, LL wb. f + Mon- : 

ient.—Electronic Tube Div., Allen B. rovia, Calif. Signal Alternators 

















Du Mont Laboratories, Division of CIRCLE 203 ON READER-SERVICE CARD 
Fairchild Camera and Instrument om 
Corp., Clifton, N. J. New a cag — temp, pete Write or phone for complete specifications PO 7-8150 
CIRCLE 201 ON READER-SERVICE CARD 2 pacitor Motor operates continuously 
FIELD MONITOR-ALARM from —55° to +125°C. Can drive y 4 
New MCU-7 Monitor-Alarm Sys- either vane axial or propeller type 
MULTITURN POTENTIOMETER tem, transistorized and ruggedized for fan for cooling electronic chassis. ) J 
New Series 3700 1%”-dia Potenti- field operation, monitors 30 or more Features: 1/400 hp; 115 v, 400-cps, - 
ometers feature unitized rotor de- channels of intermixed analog data 3 @ voltage; 10,500 rpm speed; 0.24 
sign to yield smoother operation while representing pressures, temps, volt- oz-in starting torque. Meets mil specs. 
reducing moment of inertia.—Duncan ages, displacements.—Communications —Kearfott Div., General Precision 
Electronics, 1305 Wakeham Ave., Control Corp., 14707 Keswick St., Van Inc., 1150 McBride Ave., Little Falis, 
Santa Ana, Calif. Nuys, Calif. N. J. PROBESCOPE COMPANY, INC. 
CIRCLE 202 ON READER-SERVICE CARD CIRCLE 204 ON READER-SERVICE CARD CIRCLE 207 ON READER-SERVICE CARD 8 SAGAMORE HILL DRIVE, PORT WASHINGTON, N. Y. 
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ORIGINAL QUALTTY | ==. 


output of 2000 va, integrates into 2- 
and 3-phase systems. Specs: 50-20,000 





eps frequency range, +0.001% fre- 
quency stability, +1.0% voltage reg- 
ulation, less than 1.0% distortion.— 
Communication Measurements Lab., 
Inc., Subs. Tenney Engineering, Inc., 
350 Leland Ave., Plainfield, N. J. 
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ILLUMINATED SWITCH 


New illuminated, push-button panel 
Switch for ground support equipment 
and industrial control and monitor- 


ing systems features momentary or 
alternate action, front lamp replace- 
ment, double-throw switching from 
2 to 4 poles, uniform illumination with 
6 and 28-v lamps, and independent or 
switch wiring for lamp circuits.—O 
& S Research, Inc., Riverton, N. J. 
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HIGH-TEMP CAPACITORS 
New Type TH high-temp Teflon 
dielectric capacitors feature high in- 
sulation resistance, low dielectric ab- 


T 
THIS IS fy" Cat. No. FT-SM-1-TUR 


Simple? No. In spite of their appearance, Sealectro “Press-Fit” Teflon* terminals represent thousands 
of hours of engineering design and research, ultra-critical inspections of materials and finished prod- 
ucts, precise workmanship, and customer services beyond that of many complex electronic assemblies. 
A Sealectro “Press-Fit” terminal is more than a component. It is a symbol of dependability. When speci- 
fying Teflon terminals, always specify the original quality—Sealectro “Press-Fit” Teflon terminals, 
and be sure of every single one. Write for Complete catalog... 

*Reg. T.M. of E.1. DuPont de Nemours & Co., Inc. 


sorption, low dissipation factor, small 

en / bs, OT sos capacitance with temperature. Oper- 
Ove Y ating temp range —55° to 200°C. 

Meet MIL Specs.—Efcon, Inc., Patter- 


MAKES “PRESS-FIT” TEFLON TERMINALS son Place, Roosevelt Field, Garden 


SEALECTRO CORPORATION, 139 HOYT STREET, MAMARONECK, N. Y. City, L. I., N. Y. 
British Branch: Sealectro Corporation, Hersham Factory Estate, Lyon Road, Walton-on-Thames, Surrey, England. CIRCLE 210 ON READER-SERVICE CARD 
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MERCURY-WETTED RELAYS 


New mercury-wetted Relay mod- 
ules mount on printed circuit boards. 
Standard HG or super-sensitive HGS 


switch capsules potted in plated steel; 
coils individually wound to meet cus- 
tomer specs. Bulletin CPC-8.—C. P. 
Clare & Co., 3101 Pratt Blvd., Chi- 
cago 45, Ill. 
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AC MOTORS 


New “G Frame” series a-c Motors 
offer hp rating from 1/400 to 1/4, 
synchronous induction or hysteresis, 


1 or 3 phase, 2 or 4 pole speeds, —55° 
to +125°C ambient range. Finned 
version has 3-3/4” dia; plain unit, 3- 
5/16” dia.—Air Marine Motors, Inc., 
Bayview Ave., Amityville, L. I., N. Y. 
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LOW-FREQUENCY OSCILLATOR 


New FS-1001 F vibration-resistant 
low frequency crystal Oscillator has 
electrical frequency as low as 8 ke, 


stability of + 0.025% from —55° to 
+100°C, rise and fall time of 10 usec. 
Vibration is 30 g’s from 20-2,000 cps; 
shock is 70 g’s for 11 msec.—Monitor 
Products Co., 815 Fremont, South 
Pasadena, Calif. 
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CIRCUIT ANALYZER 


New Model 20 AC-DC Automatic 
Circuit Analyzer tests a-c and d-c 
wiring harness and electrical cabling, 


detects dead shorts instantly with no 
damage to cable. Dwell time fully ad- 
justable; compensation for accumu- 
lated circuit capacitance provided. 
Testing capacity 200 circuits, can be 
expanded to 400 or 800 circuits.— 
DIT-MCO, Inc., 911 Broadway, Kan- 
sas City, Mo. 
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SOLENOIDS 


New Super-T laminated Solenoids 
in 3 sizes (Models 1000, 2000 and 
3000) advance former CT line. Have 


stronger seating pull without exces- 
sive a-c hum, larger contact area be- 
tween co-acting parts.—Dormeyer In- 
dustries, Dept. MA-2, 3418 N. Mil- 
waukee Ave., Chicago 41, Ill. 
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SATELLITE RECEIVER 


New 6.3” dia x 1.13”, 1.5-lb Com- 
mand Receiver receives radio instruc- 
tions from ground stations to actuate 


satellite’s electronic equipment. Sep- 
arate decoder unit is mounted with re- 
ceiver, accepts 7 separate radio com- 
mands. System withstands high vi- 
bration and shock, operates in multi- 
signal environments.—Electronics & 
Ordnance Div., Avco Corp., Cincin- 
nati 15, Ohio. 
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Heat-reactivated Dryers 
Thermocouples and Thermowelils 


TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 
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AIR SYSTEMS 


Extreme reliability that complex military systems must have, 
has been engineered into TRINITY’s rugged Unitized Dry Air 
Systems. The hundreds of systems now in service prove it. Appli- 
cations include pressurizing wave guides, coax & heliax cable; 
purging communications and fuel lines. That's why the special 
knowledge of TRINITY Engineers has been called on to produce 
low dewpoint air systems for missiles and other military programs. 


Only Unitized Dry Air Systems are available with TRINITY’s 
proven Heat-Les Dryers to assure continuous, economical dry air 
supply. Completely self-contained, ready-to-operate systems, in- 
cluding compressor, dryer, accumulator, instrumentation and 
necessary manifolding, are available in all capacity ranges. 


...AND IN| Heatiles vrvers 


Dynamic desiccant dryers providing dew- 
points below —100°F. No bothersome, ex- 
pensive heaters. Completely automatic. 
Available in a wide range of capacities. 
Install with compressor, or air supply of 
your choice. 


WRITE FOR COMPLETE DETAILS ON DRYERS AND SYSTEMS... 


World leader in dry gas/air systems 








New! Motor-Tach 1/3 Shorter 
Than Models You're Now Using 





fr 





ACTUAL SIZE. 


CEDAR’S NEW 
SHORT 
~ Size 10 Servo. 


ea oe 





Now you can design instrument 
packages that are more compact 
than ever before! 

CEDAR ENGINEERING has cre- 

ated for you a new line of 
precision miniature servo motors 
and motor-tachometers that are 
shorter, lighter, and electrically 
more efficient than ever before 
possible. 
The new short CepaR Size 10 
motor-tach, for example, is only 
1.375” long...a full third shorter 
than conventional Size 10’s and 
even shorter than commonly 
used Size 8’s. 

In addition to permitting more 
compact instrumentation, the 
shorter length and reduced weight 
minimize susceptibility to vibra- 
tion failure. 

Efficiency? You get normal 
motor output at a lower wattage 





input. And these rugged new 
space misers are built without 
compromising reliability. They 
fully meet requirements of MIL- 
E-5272C. 

Specifications are now available 
for the new CEDAR short servo 
motors and motor-tachs in Sizes 
8, 10 and 11. For more informa- 
tion, contact us today at the 
address below. We’re standing by 
to give you immediate service. 


Write, Call, or TWX Collect: 
Mr. David Baker, Sales Manager 
CEDAR ENGINEERING 
Control Data Corporation 
5806 West 36th Street 
Minneapolis 16, Minnesota 
Phone: WEst 9-1681 
TWX MP-974 





CEDAR ENGINEERING 


Division of 


CONTROL DATA CORPORATION 


Minneapolis 16, Minnesota 
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FREQUENCY STANDARD 


* 


New Model S-1159 Packaged Fre- 


62 


quency Source has rated frequency of 
1-Me with stability (short term) of 
one part in one billion; combines pre- 
cision crystal oscillator, proportional- 
ly controlled oven and transistorized 
circuitry. Measures 11.5” x 4.2” x 5”; 
weighs 5.5 lb. Characteristics: aging, 
1 part in 10° per day; stabilization 
time required for aging rate, 72 hrs; 
warm-up time, 4 hr; frequency ad- 
justment range, +3 parts in 10°; out- 
put, 50-mv sine wave.—Reeves-Hoff- 
man Div., Dynamics Corp. of Ameri- 
ca, Carlisle, Pa. 
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FREQUENCY CALIBRATOR 


New simultaneous 11-point Tele- 
metering Frequency Calibrator, Mod- 
el TMC-411E, features all-electronic 


of GA 


operation and 0.002% frequency ac- 
curacy. Deviation stepping from 
+7%% to —7%%, dwell times ad- 
justable from % to 4 sec; continuous, 
programmed or manual random selec- 
tion. Bulletin 411E.—Panoramic Ra- 
dio Products, Inc., 520 S. Fulton Ave., 
Mount Vernon, N. Y. 
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EHF SPECTRUM ANALYZER 


New Model DA-70 Spectrum An- 
alyzer covers frequency range be- 
tween 60,000 and 100,000 mc in 3 


bands: 50 to 62 kmc in Band C, 60 to 
80 kmc in Band B, and 75 to 100 kmc 
in Band A, all contained in one 
tuning head. Wide band display of up 
to 1,000 me can be used to observe 
pulsated signal as narrow as 0.1 usec. 
—Polarad Electronics Corp., 43-20 
34th St., Long Island City 1, N. Y. 
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RECTIFIERS 


New C50 high current silicon-con- 
trolled Rectifiers (8 models) of hard- 
solder construction for protection 


"Bie, 


from thermal fatigue differ by rep- 
etitive peak reverse voltage ratings 
from 25-400 v. Average forward cur- 
rent rating up to 70-amp max ac, 110- 
amp max de. Typical gate current re- 
quired to fire is 15 mamp at 1.5 v; 
max voltage to fire 3.0 v. Typical 
turn-on time 1.0-4.5 usec; turn-off 
time, 15 to 25 usec. Brochure 170.20 
9/60.—General Electric Co., Kelley 
Building, Liverpool, N. Y. 
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Microwave Passive Repeaters 


oo er —_— 
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FLAT 
PASSIVE t 
d' REPEATER . 


=? 


Lo! 


PARABOLIC 
ANTENNA 

A passive repeater . . . a flat “billboard type” re- 
flecting surface for microwaves .. . is a highly effici- 
ent device used to re-radiate intercepted microwave 
energy without the introduction of additional elec- 
tronic power. Microflect passive repeaters are almost 
100% efficient in the reflection of the incident micro- 
wave energy . . . In a typical passive repeater applica- 
tion problem, the microwave engineer is faced with 
a situation in which the frequency of the system 
has been selected, the terminal stations are located, 
and direct communication between the terminal sta- 
tions is impossible because of an intervening obstruc- 
tion of some sort. The problem becomes one of select- 
ing the most suitable site for a passive repeater, or 
of finding two sites for a passive repeater, or of 
finding two sites if a double passive repeater appli- 
cation is indicated . . . (From 48-page Manual 161, 
Microflect Co., Inc., 3450 25th St., S. E., Salem, Ore.) 
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Interferometer 


le SURFACE MIRROK SEMI-TRANSP ARENT MIRROK 
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MEASURING BEAM 3 
OBJECT 


—— REFERENCE BEAM 


SEMI-TRANSPARENT MIRROR lt SURFACE MIRROR 

There are a great variety of applications where 
interferometry gives the best answer to problems 
in high speed and static photography; shock tubes 
and wind tunnels are now accessible in interfero- 
metric investigations in conjunction with Schlieren 
and Shadow methods, as well as problems in stress 
analysis . . . A collimated light beam, divided by a 
semi-transparent mirror, forms two coherent per- 
pendicular light bundles . . . the reference beam 
and measuring beam. Both of them are reflected by 
first surface mirrors and reunited through a second 
semitransparent mirror. If the two path lengths are 
the same, and if the two bundles reunite in an almost 
parallel manner, interference occurs behind the 
second beamsplitter. If an object is placed in the 
measuring beam, a disturbance will be created in 
the interference pattern which can be used for evalua- 
tion . . .(From 12-page brochure, Zoomar, Inc., 55 
Sea Cliff Ave., Glen Cove., N. Y.) 
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PORTABLE CHEST CHAMBER 
New Model “MC” Module Chamber 


with 8-cu-ft testing area operates 


from —100° to +750°F with accuracy 


5 F 
Ete 


to +5° F. Features: verticle open- 
ing front door, solid-state proportion- 
al electronic control, portable acces- 
sory base (optional).—Statham In- 
struments, Inc., 12401 W. Olympic 
Blvd., Los Angeles 64, Calif. 
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POWER SUPPLIES 
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Two new Microwave Power Sup- 
plies operate low and medium noise 
figure TW tubes. Model 252, provid- 
ing all normally required electrode 
sources in one instrument, powers 
permanent magnet focused TW tubes. 
With solenoid supply, combination 
Model 252/253 operates electromagnet 
focused TW tubes. Model 253 includes 
space to mount TW tube and solenoid 
for local operation.—Alfred Elec- 
tronics, 897 Commercial St., Palo 
Alto, Calif. 
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NEW TRANSISTOR DESIGN 


Microminiature silicon mesa trans- 
sistor, Microbloc RT697M, with 
welded hermetic seal is a_ silicon 
crystal imbedded in a block that is 
essentially all heat sink. Meets all 
specs of 2N697 but with 3 watts in- 
stead of 2 watts power dissipation.—- 
Rheem Semiconductor Corp., 350 Ellis 
St., Mountain View, Calif. 
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REFLEX KLYSTRON 


New MXX-23 electrically tunable 
reflex Klystron for use in X-band re- 
gion is tuned in conventional mechan- 


ical manner and is electrically tuned 
for 400 mc from any mechanical 
setting.—Metcom, Inc., 76 Lafayette 
St., Salem, Mass. 
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PARAMETRIC AMPLIFIER 


New S-Band Model S1000 Para- 
metric Amplifiers offer tuning range 
of 100 me, operating gain of 17 db, 


bandwidth of 20 mc (at 3-db points), 
and system noise figure of 2.5-3.0 db 
(operating into mixer with noise fig- 
ure of 10 db).—Micromega Corp., 
4184 Del Rey Ave., Venice, Calif. 


CIRCLE 226 ON READER-SERVICE CARD 


R-F POWER BRIDGE 


New precision R-F power bridge 
Model PB-1 is designed for use with 
200-ohm bolometer mounts using 
either 4.5 or 8.75 ma barretters or a 
pair of 13-ma thermistors. Accuracy 
of 14% in substituted power is 
achieved between 500 uw and 20 mw. 
—Weinschel Engineering, 10503 Met- 
ropolitan Ave., Kensington, Md. 


CIRCLE 227 ON READER-SERVICE CARD 


BROADBAND ISOLATOR 


New 5” long, 2-lb Broadband Iso- 
lator, Model X110LI, covers fre- 
quency range of 8.2-12.4 kmc/s. 


wre os - 


ae 
Specs: isolation, 30 db min; insertion 
loss, 1.0 db max; VSWR, 1.10 max.— 
E & M Laboratories, Box 2427, Van 
Nuys Sta., Van Nuys, Calif. 
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PROPIMAX 2° 


Air delivery of 120 cfm is obtained from a fan only 

3” in diameter by 1.4” in depth and weighing only 642 
ounces. The Propimax 2 is the perfect answer for 400-cps 
airborne or missile applications where maximum cooling 
with a minimum of space and weight loss is mandatory. 


Variation in driving motors includes constant speed 
21,000-rpm, 11,500-rpm and Altivar® versions. The latter 
automatically vary their speeds directly with altitude 

and thereby approach constant cooling with a minimum 

of power drain and noise. 

Simplicity of mounting is achieved by provision of “servo” 
type rims at either end of venturi. Airflow is reversible 

by turning fan end-for-end. Electrical connections made 

to compact terminal block. Power requirement is 400 cps, 
1 or 3 phase, sinusoidal or square wave. 


Write for complete technical information . . . 


ROTRON “=: 


WOODSTOCK «+ NEW YORK 
In Canada: The Hoover Co., Ltd., Hamilton, Ont. 
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mil spec 
issued for 
2,000V top hat: 
rectifier 

type 1N2361 


COLUMBUS SEMICONDUCTORS « 
WILL SUPPLY THE IN2361 

TO MEET MIL $-19500/187(SC) 
DATED 3/13/61 


MIL S-19500 / 187(SC) greatly simplifies 
the use of the 2,000 PIV, 200 mA 

@ 100°C. IN2361 by military 
equipment manufacturers as a more 
reliable and space saving alternative to 
series strings of JAN IN540’s and 

JAN IN5S47’s. 

The type IN2361 is part of Columbus’ 
group of high voltage top hat, 7/16” 
stud and insulated stud rectifiers covering 
the voltage range of 1,400-2,000 PIV 
with currents from 200mA to 3.5 Amps 
@ 100°C. This group has been supplied 
by Columbus for the many high volt 
requirements in radar modulato 

in power supplies for magn 

klystron, traveling wav 








COLUMBUS ELECTRONICS 


1000 SAW MILL RIVER ROAD, YONKERS, N. Y. 
Tel.: YOnkers 8-1221 
TWX: Yonkers, NY-1369 
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BAND PASS FILTERS 


BPM—440 














1-40 
100 200 500 1000 
CYCLES 


New miniaturized (%” x %” x 
1%”, 1 oz) Band Pass Filters pass 
frequencies of 440 to 5000 cycles, 
have attenuation of 35 db per octave, 
2:1 gain. Input 10,000 ohms, output 
to grid, tapped for 10,000 ohms to 
provide for transistor circuits, Special 
filters with center frequency of 30 
ke or higher available with 10,000 
ohms output only.—United Trans- 
former Corp., 150 Varick St., New 
York 13, N. Y. 
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5-MW DIRECTIONAL COUPLER 


New high power S-Band Direction- 
al Coupler, Model 45,000, handles 
peak power of 5.0 Mw at 15 psig. E- 


sees 


plane bend incorporated in coupler 
is shown. Coupling is —54 db +1 db, 
flat to +1 db; directivity is 20 db 
min.—Transco Products, Inc., 12210 
Nebraska Ave., Los Angeles 25, Calif. 


CIRCLE 230 ON READER-SERVICE CARD 


COAXIAL SWITCHES 


New medium-power Coaxial 
Switches feature frequency and 
power range 6 kw CW at 30 Me, 3 


kw CW at 100 Mc, 500 w CW at 1,000 
Mc; 1,000-V max RF voltage; cross- 
talk greater than 60 db up to 1,000 
Mc; VSWR 1.1 to 1 max up to 100 
Me, 1.15 to 1 max to 1,000 Mc; models 
available with up to 6 positions,— 
General Communications Co., 677 
Beacon St., Boston 15, Mass. 
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MICROWAVE COMPONENTS 


ei ot —_ 

New Epsi-line Broadband Balanced 
Mixers, Directional Couplers and 
Multi-terminal Power Dividers re- 
duce space normally taken up by 
waveguide components by 95%. Typi- 
cal unit measures 54” x 34%” x Ye”, 
weighs about 1 lb.—Instruments Div., 
Laboratory for Electronics, Inc., 1079 
Commonwealth Ave., Boston 15, Mass. 
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MINI VARACTOR DIODES 


AY} 


_ 
Five new miniature 4%” x %” pill 
Varactor Diodes with cut-off fre- 
quencies through 120 kmce are for use 
in traveling-wave broadband para- 
metric amplifiers at frequencies 
through X-band for highest cut-off 
types. Diodes can be supplied to 
+10% capacitance tolerance. As high 
frequency harmonic generator, power 
outputs up to 20 mw are reported in 
tripling X-band input power to 35- 
kme region.—Microwave Associates, 
Inc., Burlington, Mass. 
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TEMP-COMPENSATED 
ISOLATOR 


New temperature-compensated fer- 
rite Isolators in both waveguide and 
coaxial types are for difficult oper- 
ating environments such as in air- 
craft and military applications. Spe- 
cifications: several operating fre- 
quency bands within 1120 to 12,400 
me range, isolation up to 40 db, inser- 
tion loss of 0.5 to 1.0 db.—Caswell 
Electronics Corp., 414 Queens Lane, 
San Jose, Calif. 
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UHF BROADBAND ANTENNA 


New 91597-2 Broadband Bowtie An- 
tenna for RFI measurements in 375 
to 1000 mc range does not require 
tuning adjustments. Has sensitivity 
similar to tuned dipole, eliminates 
time required to adjust dipole lengths. 
Approved for use with RFI measur- 
ing instrumentation such as Stoddard 
NM-52A.—Stoddard Aircraft Radio 
Co., Inc., 6644 Santa Monica Blvd., 
Hollywood 38, Calif. 
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INDICATOR LIGHT 


New L16,200 Indicator Light 
(shown) has silicone rubber boot and 
panel sealing rib for water-tightness 
and reliability. Features 6, 14 or 28-v 
lamp, front-of-panel lamp _replace- 
ment. New L20046 Indicator is rated 
for 60,000 hr of operation at 5 v or 
6,000 hr at 6.3 v, features sealed con- 
struction, surpasses mil specs. Cata- 
log 120.—Control Switch Div., Con- 
trols Co. of America, Folcroft, Pa. 
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HF PASS FILTER 


New custom built high frequency 
filter for ground and airborne IF sys- 
tems with center frequency at 15 mc, 
30 me or customer-specified frequency 
has band width from 150 ke to 3 me, 
shape factor of from 3:1 to 12:1, and 
is provided in any impedance desired 
from 73 to 10,000 ohms.—Electro 
Networks, Inc., 1920 Park St., Syra- 
cuse, N. Y. 
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Precision Power Resistors 


DERATING CURVE 


: P-15 
: P-10, P-1000 
: P-7, RW-58 
: P-700 
: P-§, P-500 
RW-57, RW-55 
; P-3, P-301 
: P-200, P-300 
: P-1, RW-59 
P-100 
P-90 


POWER IN WATTS 


5 75 125 175 225 275 
AMBIENT TEMPERATURE °C 
Designed for applications with critical space limita- 
tions. Mepco miniature Type P and RW power re- 
sistors permit the handling of high wattages in small 
packages and provide precision resistance tolerances. 
The basic military specification (MIL-R-26C) pro- 
vides for resistance tolerances down to only 5%. 
Mepco precision power resistors are available with 
tolerances down to 0.05% . (From 24-page Catalog 
WC-3, Mepco, Inc., Morristown, N. J.) 
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Metallized Paper Capacitors 
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Aerovox High Temperature Metallized-Paper Ca- 
pacitors are designed to meet critical operating re- 
quirements and the need for increased reliability in 
the electronic field Temperature Range: The 
P123ZN 50 VDC metal cased capacitors are capable 
of operating over a range of —55° C to + 100 °C at 
full voltage rating . . . Power Factor: Power Factor 
when measured at or referred to a frequency of 
1000 cycles per second on capacitors up to and in- 
cluding 1.0 mfd and when measured at or referred 
to a frequency of 60 cycles per second on capacitors 
greater than 1.0 mfd will be 1% or lower at 425° C 
. .. (From 6-page Catalog 131 B8, Aerovox Corp., 
New Bedford, Mass.) 
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WIDE-BAND COUPLERS 


New directional couplers (formerly 
only with Type N connectors) have 
been redesigned to allow quick modi- 
fication to types “C”, BNC, TNC and 
LT. Available from 250 through 4000 
MC, each unit covers a 2:1 frequency 
range; 10, 20 and 30 db couplings in 
any range.—Radar Design Corp., 
Pickard Dr., Syracuse 11, N. Y. 
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LOW-PASS FILTERS 


New 100-w Model F-30 miniatur- 
ized, precision coaxial low-pass Fil- 
ters are available with cut-off fre- 
quencies of 100 to 10,000 Mc and with 
Type N, C, or TNC connectors. Max 
VSWR of 1.2 and max insertion loss 
of 0.2 db in pass band. Stop band re- 
jection of 60 db from 1.35 to 5 fe.— 
RLC Electronics, Inc., 805 Mama- 
roneck Ave., Mamaroneck, N.Y. 
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BEACON CODE SIMULATOR 


New Model PSG-10A Beacon Code 
Simulator double-pulsed microwave 
signal source covering 2.7-2.9 kme and 
5.1-5.9 kme checks sensitivity and 
pulse decoding circuitry of radar bea- 
cons. Pulse width can be adjusted 
from 0.3-10 usec, pulse spacing from 
0-100 usec, and PRF from 10-2000pps. 
—Micro-Tel Corp., 2127 Maryland 
Ave., Baltimore 18, Md. 


CIRCLE 239 ON READER-SERVICE CARD 


HI-TEMP SOLENOID 


New hemmetically sealed actuator 
with plunger travel of 0.020” has life 
rating of 1000 hrs at 1000° F and 
withstands temperatures to 1600°F. 
Available with both rigid and flex- 
ible conduit.—Barber-Colman Co., 
Aircraft & Missiles Products Div., 
Rockford, Iil. 
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WOLLENSAK... 
the shortest path 
from glass to finished project. 


We specialize in the design, development and manufacture of 
custom optical-mechanical devices. Our skills in the field of 
optics have solved complex optical-electro-mechanical prob- 
lems for many of America’s leading corporations. We are eager 
—and qualified—to work with you on your next project. 


WRITE or call: 


Ran, 


OPTO-MECHANICAL 


WOLLENSAK 


OPTICAL COMPANY + ROCHESTER 21, N. Y. 


CONTROL KNOBS 


New series of control knobs for 
multiple purpose include skirted-type 
knobs with %” to 1%” dia and dual 
concentric knob combining %” and 
11%,” sizes. Available with molded hole 
or brass insert, can be supplied with 
indicator line on skirt and crown.— 
Harry Davies Molding Co., 1428 N. 
Wells St., Chicago 10, JU. 
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POTENTIOMETERS 


New 1"-dia precision potentiome- 
ters meet original specs after 2,000- 
hr operation at 150°C. Units have 
standard resistances from 100-50,000 
ohms, may be obtained with conformi- 
ties of 0.14% if required.—Carter 
Mfg. Corp., 23 Washington St., Hud- 
son, Mass. 
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Cechnics — 
OROMERSE 


A neutral Immersion 
Gold for the production 
of 24Kt gold plates 
up to 10 millionths 
direct on copper, brass, 
nickel, iron, lead, 
and solder plates 








Chicago Office: 7001 No. Clark St. 
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POWER RESISTOR 


New 5-w Type RH-5 wire-wound, 
precision Power Resistor meets power 
and heat dissipation problems com- 
plicated by miniaturization. Sealed 
in silicone and inserted in finned 
aluminum housing, unit meets mil- 
spec, is impervious to moisture, is 
0.600” x 0.334”. Has 0.5 ohm-20K 
ohm resistance range, 0.05%—3% 
tolerance range, 0.00002/°C temp co- 
efficient. Bulletin R-21.—Dale Prod- 
ucts, Inc., Columbus, Neb. 
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LF PANORAMIC RECEIVER 
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New An/URM-126 low frequency 
panoramic field intensity Receiver 
continuously monitors LF radiation 
from 0.05 to 100 ke, operates unat- 
tended, and automatically produces 
panoramic photographic records. Ap- 
plications include precision measure- 
ment, display and recording of inten- 
sities of noise and both modulated 
and unmodulated CW signals.—Mili- 
tary Electronics, Div., Motorola Inc., 
8201 E. McDowell Rd., Scottsdaie, 
Ariz. 
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LIQUID FILTER 


New lightweight full-flow filter 
features efficient filtration. The 20- 
micron unit is fitted with a by-pass 
relief valve that is activated by a two- 
pound rise in differential pressure. 
Housing encloses miniature “stack” of 
circular wire cloth filter elements as- 
sembled on keyed spindle.—Screen 
Products, Inc., Caldwell, N. J. 
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COOLING SYSTEM 
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New Liquid Cooling System E/HT- 


250, Type 200 A, for airborne ECM 
systems consists of hydraulic coolant 
pack E/HS-500, Type 100A, and con- 
stant-mass blower-radiator assembly; 
can be mounted as shown or in sepa- 
rate locations. System weighs 17 lb, 
measures 8%” x 7” x 13%”, features 
2000-w capacity, provides Coolanol 45 
at max of 185°F delivered at 1 gpm 
and 55 psig system discharge pres- 
sure. Requires 115/208 v, 400 cycle, 3 
phase and 28-v de for control pur- 
poses.—Eastern Industries, Inc., 100 
Skiff St., Hamden, Conn. 
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_4PDT RELAY 


New 4B Series Relay features pin 
arrangement and small size (0.800” 
x 0.800” x 0.875”) for printed circuit 
boards. Better sensitivity per pole 
than two 2PDT miniature relays; op- 
tional terminal arrangement of long 
or short leads or hook terminals. 
—Hi-G, Inc., Bradley Field, Windsor 
Locks, Conn. 
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METAL HOSE 


New Hi-Flex 4%” to 1%” helically 
convoluted, braided or unbraided Met- 
al Hose line offers improved flexibility, 


pressure ratings, fatigue life and 
ease of cleaning. Suggested working 
pressure in ”-size is as high as 
4500 psi, static bend radius is 1.03”. 
—Flexonics Corp., 1815 S. 3 Ave. 
Maywood, Ill. 
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Super Power Hydrogen Thyratron Test Set 


FXR’s high power electronics has produced 

the Super-Power Hydrogen Thyratron Test 
_) Set used as the tool for the development 
~ of super-power modulator tubes. 


ingenuity HY 


FXR’s top-rated position in High Power Electronics can 
be credited to extensive, specialized facilities. But most 
important in serving you are the creative abilities of 
FXR’s engineering staff. 


Perhaps a modulator problem similar to 
your own has already been solved by our 
technical group. An experienced FXR appli- 
cations engineer is just a phone call away. 


FXR, Ine. 


Design * Development * Manufacture 


25-26 50th STREET RA. 1-9000 
WOODSIDE 77, N. Y. TWX: NY 43745 
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Draw directly on the copper with 
the Tech-Pen, let dry a few 
moments and then immerse in 
your regular etch solution. 


The etch resistant Tech- 
Pen ink will protect the 
copper it covers. 


Just wipe off the ink with a 
solvent such as xylol, toluol, 
carbon tet... and you have 
your printed circuit. 


The Tech-Pen is also ideal 

for marking all laboratory 

apparatus. Writes easily includes 
on glass, ceramics, supply 
plastics and all metals. r - 


Refills: 75¢ per tube 
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THIN-FILM RESISTORS 


New line of thin-film carbon re- 
sistors offer excellent high frequency 
characteristics and stability under 
pulse applications. Pyrolytically de- 
posited films on selected substrates 
are protected with special epoxy re- 
sins. Thin films and lack of spiral- 
ling result in minimum inductances.— 
Film Resistors Inc., 242 Ridgedale, 
Ave., Morristown, N. J. 
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EPOXY BUSHING 


New Model M-1003 hermetic-seal 
feed-through bushings are constructed 
of solid cast-epoxy resin. Capable of 
corona-free operation at 40 kv and 
has a peak pulse operating level of 
greater than 70 kv for air-to-oil (or 
140 kv _ oil-to-oil)—Components for 
Research Inc., 979 Commercial St., 
Palo Alto, Calif. 
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RELAY SWITCH 


New Model 700 Thermal Time De- 
lay Relay Switch is linear expansion 
type miniature compensated for oper- 
ation from —65° to +125°C; with- 
stands 50 G’s and vibration levels of 
55-500 cps. Wiping action of moving 
contact lengthens life, lowers contact 
resistance. Contact arrangement is 
SPST normally open or normally 
closed, 3-amp, 115-v ac resistive.— 
Thermal Controls, Inc., 41 River Rd., 
North Arlington, N. J. 
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SOLDER MASK 


New Quick-Clip Solder Mask fits 
snugly over etched contacts on 
printed-circuit board which are in- 


serted into connector. Teflon coating 
prevents contamination and elimin- 
ates solder buildup on mask.—West- 
ern Electronics Products Co., 2420 N. 
Lake Ave., Altadena, Calif. 
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PULSED X-RAY SYSTEM 


New Model 5660 pulsed X-ray Sys- 
tem makes cineradiographs of high- 
speed phonemane in 1 usec or less. 


X-ray generating console (left) in- 
cludes 20-Mw pulse generator, which 
requires 2500-w, 110-v ac, 60-cps pow- 
er. Intensifier console (right) requires 
400 w at 110-v ac, 60 cps.—Zenith 
Radio Corp., 6001 W. Dickens, Chi- 
cago 39, Il. 
CIRCLE 253 ON READER-SERVICE CARD 


SOLENOID VALVE 


New miniature (0.3 lb, 2 3/4” x 
1 3/32” dia) Solenoid Valve for air- 
craft and missiles is available as two- 
way, normally closed valve or as 
three-way valve. Three-way asembly, 
by reversing ports, can be three-way, 
normally open valve; three-way, nor- 
mally closed valve; or selector valve. 
Flow capacity equal to 1/8” dia 
sharp-edged orifice; service pressure, 
0 to 3000 psi; temp range, —65° to 
+165°F; voltage, 18 to 30-v de— 
Kidde Aero-Space Div., Walter Kidde 
& Co., Inc., Belleville 9, N. J. 
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CERAMIC POWER TRIODE VINYL-GRIP HANDLES 


“y New aluminum handles have grey 
a a or black vinyl-dip finish. Handle keep- 
be ' er, with mounting holes for rivets or 


ms 
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New D-1008 ceramic-metal Power 
Triod is water-cooled tube, featuring 
heavy wall copper anode and mesh 
type cathode. Tube rated at 60-kw 


" 


blank for spotwelding, attaches with- 


500 HOUR LIFE GUARANTEE* 


Due largely to improved brush design, CPPC size 
8 DC motors qualify to catalogue specification after 


500 + hours of continuous duty or 200,000 cycles 
of intermittent duty in controlled environments. 





full power input to 50 me and reduced 
input to 110 Me with max anode dis- 
sipation rated at 20 kw. As hard-tube 
radar modulator, D-1008 switches 220 
amp at voltages up to 18 kv at rated 
cathode voltage—ITT Components 
Div., Electron Tube Div., Box 412, 
Clifton, N. J. 
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out handle, allows “paint-bake”’ proc- 
ess without discoloring handles.—TA 
Mfg. Corp., 4607 Alger St., Los An- 
geles 39, Calif. 
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PORTABLE TEMPERATURE 
CHAMBER 


New Hot-Cold portable temperature 
chamber is heated by electricity and 
cooled by either liquid CO, or dry ice, 


PRECISION CONSTRUCTION 


Featuring a 12-bar commutator (5/16” dia.), stain- 
less steel ball bearings, and corrosion resistant 
materials, the DC-8 family of motors is designed 
for miniature instrument systems. Weight 40 gms., 
length 1.380” max., dia., .750”. 


TYPE JM ROTARY SWITCH is regulated to any temperature in 


: Py ge RT the —100°F to 500°F to within 
: , he +%°F. Can be programmed by auxil- 
: liary timer to alternate between high 
and low temperatures.—Delta Design, 
Inc., 7460 Girard Ave., La Jolla, 
Calif. 
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BOOK REVIEWS 


PRINCIPLES OF SEMICONDUC- 
TOR DEVICE OPERATION, by A. K. 


OUTSTANDING EFFICIENCY 


The typical performance curves (below) exhibit a 
linear torque-speed characteristic. The efficiency— 
up to 60% at .25 in. oz. torque—considerably sur- 
passes that of other types of Servomotors. 


New Type JM Rotary Switch with 
wholly enclosed contact mechanism 


*without overhaul 


For full information, write or call: Sales Dept., 5050 


MAdison 2-1000, 


¢ State Road, Drexel Hill, 
cpp TWX Lnsdwn, Pa., 1122(U), or our Representatives. 


CLIFTON PRECISION PRODUCTS CoO., INC. 


cuUuIiFrTron 


HEIGHT S, 


ENGINEERS —Join a pioneer in the rotary components field. Write David D. Brown, Director of Personnel, 
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Fesunt D BEAM 
4 my COMPASS 
en So 


Geam lengths from 7° to 78% 
one piece cpedions cluntoun. 
2 foun 


oursers 
Nylon, or attractive Plastic. 
Sets available, individually priced 
45 er made up te individual 
(15% quantity dis. 


count on 3 or more sets) 
<@ NON-SLIP “GRIP-RINGS” furn- 
ished with all points. 
ireular and Price List Teday 


Send for 
FERANCE Construction Co. 
28 Weedside Drive « Penfield, N. Y. 








THE OPTICAL TESTER 
for testing lenses and 
mirrors 
Determines focal length, 
abberations, and 
accuracy of optical 
figure. 

Send for Bulletin 59 
Ann Arbor Optical Co. 
P. ©. Box 1091 

Arbor, Mich. 


- 
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For Additional Information 
on Products Listed 
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controls up to 75 poles with single 
knob. Complies with BuShips draw- 
ings and Mil specs. Bulletin 22.— 
Electro Switch Corp., King Ave., 
Weymouth (Boston 88), Mass. 
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OSCILLOGRAPH AMPLIFIER 


New low-cost oscillograph ampli- 
fier Model T249 has two independ- 
ent amplifier channels, a common 
power supply, and zeroing and sensi- 
tivity adjustments on each channel. 
Input impedance is 100 kilohm and 
frequency response is de to 10 kc. 
Maximum output is 8 milliamps and 
maximum sensitivity is 2 ma/v.— 
Avtron Mfg. Inc., 10409 Meech Ave., 
Cleveland, 5, Ohio. 
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Precision Temperature 
Controllers 


Do You need .001°C control in the 
range of —200°C to +500°C? 


Also offered: Constant tempera- 
ture baths with mechanical refrig- 
eration 


Literature Available 


BAYLEY INSTRUMENT CO. 
Box 538 Danville, Calif. 











CIRCLE 106 ON READER-SERVICE CARD 


Jonscher, (1960) John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y., 168p., 6” x 9”, $5.00. Transport 
laws for excess carriers, a complete 
theory of junction diodes, and carrier 
transport in inhomogenous media are 
fully discussed. 
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DIRECT CONVERSION OF HEAT 
TO ELECTRICITY, by Joseph Kaye 
and John A. Welsh, editors, (1960) 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 353 p. 6” x 9”, 
$8.75. Edited collection of 23 papers 
cover thermoelectric, thermionic, 
magnetohydronamic and fuel cell 
types of conversion. 
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ELECTRONIC MAINTAINABIL- 
ITY, Vol. 3, edited by Maj-Gen F. L. 
Ankenbrandt, USAF (1960), Engi- 
neering Publishers, P.O. Box 2, Eliza- 
beth, N. J. 312 p. 6” x 9”, $10.00. 
Twenty-eight papers discuss aspects 
of maintainability from military, sys- 
tems design and training standpoints. 
CIRCLE 262 ON READER-SERVICE CARD 


ELECTRONICS IN ENGINEER- 
ING, by W. Ryland Hill, Second Edi- 
tion, (1961), McGraw-Hill Book Com- 
pany, Inc., 330 West 42nd St., New 
York 36, N. Y., 340 p., 6” x 9”, $8.00. 
New edition of standard text includes 
new semiconductors with circuit anal- 
ysis for tubes integrated with that 
for transistors, 
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Hi- TEMPERATURE Provsscnisnd 


rf * 


New line of thermocouple-type 
Temperature Sensors for use up to 
4000°F of the non-cooled and cooled 
types to measure liquid, solid, and 
gaseous temperatures, uses refractory 
metals, i.e., tantalum and molybdenum 
with special CR oxidation-resistant 
coatings. Insulation is magnesia and 
beryllia and thermocouple wires are 
iridium, tungsten, rhenium, and al- 
loys of these elements.—Aero Re- 
search Instr. Co., Inc., 315 N. Aber- 
deen St., Chicago 7, Ill. 
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SUBCARRIER OSCILLATOR 


New Model 0-20 Eliasesateesiied 
subcarrier oscillator features excel- 
lent data stability for FM telemeter- 
ing applications ranging from —55°C 
to 125°C. Available in all standard 
IRIG channels with inputs of either 
0 to 5 v, or —2% v to +2% v.—Dor- 
sett Electronics Laboratories, Inc., 
119 W. Boyd, Norman, Okla. 
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SERVOVALVE 


New servovalve using jet-pipe 
principle performs at contamination 
levels 25 times greater than previ- 
ously possible, assuring positive au- 
tomatic control in all airborne or 
ground electro-fluid and gas systems 
without contamination control meas- 
ures.—Raymond Atchley, Inc., 2339 
Cotner Ave., Los Angeles, Calif. 
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SUBMINIATURE RELAY 


New subminiature series V relay 
meets severe environmental require- 
ments. Has improved bounce char- 
acteristics which increase contact life 
and reliability. Available with or 
without arc-inhibiting circuits and 
with either ac or de relay motors.— 
Filtors, Inc., Port Washington, N. Y. 
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March-April, 1961 


GEAR MOTOR 


Fractional hp gear motor uses 
unique rectangular field stack for 
high efficiency in small package 
size. Up to % hp from 1% lbs weight 
is also aided by special heat dissipat- 


Div., Bendix-Pacific, 11600 Sherman 
Way, North Hollywood, Calif. 
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LINE PROGRAMMING RACK 


New Model 254 rack can cross- 
patch and/or terminate 2360 coaxial 
signal lines for data handling. 
Rapid programming uses color-coded 
panel and taper pin connectors. Meets 
Mil-specs with negligible crosstalk.— 
E D P Corporation, 3501 S. Orange 
Blossom Trail, Orlando, Fla. 
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RESONANT CIRCUIT 


New Model BF-128, 45-ke Resonant 
Circuit, amplifies by using resonance 
effect to increase voltage level of sig- 
nal of resonant frequency while re- 
jecting other frequencies. Used in 
triggering and timing circuits. Max- 
imum 3-db bandwidth of 4500 cps and 
source impedance of 3000 ohms; ¥%” 
x t&” x 1”.—Control Electronics Co., 
Inc., Filter Div., 10 Stepar Place, 
Huntington Sta., L. I., N. Y. 
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Standing features: 


Price — $85 (1-9); $80 (10-99); $75 (100-499) 

Use of new Beam-X switch — lowest cost, lightest 

weight, highest speed, smallest size 10 position 

electronic counting device. 

® Total power consumption of only two watts. 

Elimination of as many as ninety components 

from counting circuits. 

Increased reliability due to component reduction 

and use of the ultra-reliable Beam-X switch. 
This counter is designed as a plug-in module for use in computers, 
electronic counters, machine control, automation and test 
equipment and military systems. The units may be directly 
cascaded. They can be driven by a twelve-volt signal, and are 
compatible with existing transistor logic circuits. 


*Trad«mark of Burroughs Corporation. 


FOR DETAILED INFORMATION, WRITE FOR BULLETIN 1002 


perform other circuit functions. Chec 


ANOTHER ELECTRONIC CONTRIBUTION BY 


Burroughs Corporation 
Bi 


ELC ECTRONIC TUBE Oirivistion 
Plainfield. New Jersey 
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MORE THAN 


450 Styles of Quality RPC Resistors ! 


MANY TO CRITICAL MILITARY SPEC.* 


rpc—America’s largest manufacturer of resistors—uses test equipment 
and standards for checking and calibrating that are matched only by 
a few outstanding laboratories. 


Resistance values from .05 ohms to 100 teraohms—low coefficients— 
unsurpassed performance—small or large quantities— prompt delivery — 
these are some of the reasons why rpc maintains customer loyalty. 


Our knowledgeable engineering department is available for consultation 
without obligation. Chances are we can recommend the “‘just right” 
resistor for your problem... Write for free catalog. 


PRECISION WIRE WOUND METAL FILM 


CARBON FILM RESISTANCE NETWORKS 
*Conformance to MIL-R-93; MIL-R-9444; MIL-R-14293A; 
MIL-R-10683A; MIL-R-10509C 


Resistance Products Co. 


914 S. 13TH ST., HARRISBURG, PA. 
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RELAYS. 6-page Bulletin AV2022 de- 
scribes Syncroverter High-Speed Re- 
lays.—Bristol Co., Bristol Rd., Water- 
bury 20, Conn. 
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PRESSURE WINDOWS. 2-page Bulle- 


tin WD-60 describes waveguide pres- 
sure windows.—Microwave Develop- 
ment Labs., Inc., 92 Broad St., Babson 
Park 57, Wellesley, Mass. 


CIRCLE 272 ON READER-SERVICE CARD 
ELECTRICAL TAPES. 4-page property 


chart covers reference data for Scotch 
brand electrical tapes.—Dept. WO-482, 
Minnesota Mining and Mfg. Co., 900 
Bush Ave., St. Paul 6, Minn. 
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WIRE, 4-page brochure outlines fac- 
tors involved in maintaining proper- 
ties of metals and alloys to achieve 
reproducibility—Secon Metals Corp., 
7 Intervale St., White Plains, N. Y. 
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WIRE, 4-page bulletin describes Man- 
ganin Shunt Grade Wire.—Molecu 
Wire Corp., Eatontown-Freehold Pike, 
Scobeyville, N. J. 
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WIRE, 12-page brochure gives con- 
densed data on electronic hook-up 
wire—Sequoia Wire & Cable Co., 
Subs. Anaconda Wire & Cable Co., 
2201 Bay Rd., Redwood City, Calif. 
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CIRCUIT BOARDS. 4-page brochure 


presents data on Teflon-glass copper- 
clad printed circuit board.—General 
Plastics Corp., 55 La France Ave., 
Bloomfield, N. J. 
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CONNECTORS. 44-page Catalog 20- 


1060 describes miniature rectangular 
plug-and-socket connectors.—DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 
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HIGH-TEMP PRODUCTS. 4-page bro- 
chure describes Teflon extruded tub- 
ing, insulated lead wire and cable, sili- 
cone-rubber coated fiberglass sleeving, 
ete.—L. Frank Markel & Sons, Norris- 
town, Pa, 
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SEMICONDUCTOR BASES. 4-page Bul- 
letin 2714 describes stud-mounted 
semi-conductor bases and mating caps. 
—Standard Pressed Steel Co., Box 
592, Jenkintown, Pa. 
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BLACK GLASS. 8-page brochure de- 
tails special black glass for encapsu- 
lating diodes.—Corning Glass Works, 
pererer Bulb Sales Dept., Corning, 


CIRCLE 281 ON READER-SERVICE CARD 
DRY LUBRICANT. 4-page brochure de- 
tails use of Hi-T-Lube, high-temp dry 
lubricant.—General Magnaplate orp., 
331 Main St., Belleville, N. 
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INDIGATOR, 2-page Catalog Sheet 
9813-06 details 3-in-1 Bearing-Dis- 
tance-Heading-Indicator.—John Oster 
Mfg. Co., Avionic Div., Racine, Wis. 
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SERVOS. 4-page Catalog SFC-1 de- 
scribes Series 200 Vacuum Tube and 
Series 500 all-solid state Servo Indi- 
cators and Repeaters.—North Atlantic 
Industries, Inc., Terminal Dr., Plain- 
view, L. I., N. Y. 
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POTS. RESISTORS. 8-page = Nae a? 
omponents Catalog details stoc 
items.—_Clarostat Mfg. Co., Inc., 
Dover, N. H. 
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ACCELEROMETER. 2-page bulletin de- 

tails static-response, natural quartz 
crystal accelerometer.—Kistler Instru- 
ment Corp., 15 Webster St., N. Tona- 
wanda, "y, 
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COUNTERS. 2-page data sheet de- 
scribes Series 1736 precision internal 
pinion counters.—Veeder-Root Inc., 70 
Sargeant St., Hartford 2, Conn. 
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COUNTER-TIMERS, 4-page bulletin de- 
tails 10-Mc solid-state Counter- 
Timers.—Transistor Specialties, Inc., 

Terminal Dr., Plainview, N. Y. 
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TELEMETERY RECEIVER, 2-page Data 
Sheet C-002 describes 30-260 Mc Type 
1907 Telemetry Receivers.—Vitro 
Electronics, Div. Vitro Corp. of 
America, 919 Jesup-Blair Dr., Silver 
Spring, Md 
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BATA CONVERTER. 2-page Product 

Spec DPS/A53 describes CV-772 
radiosonde balloon Data Converter.— 
Datex Corp., 1307 S. Myrtle Ave., 
Monrovia, Calif. 
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TRANSISTOR SORTER, 2-page Bulle- 


tin 1 describes solid-state, modular 
Automatic Transistor Sorter. —Moni- 
tor Systems, Inc., Subs. Epsco, Inc., 
Fort Washington Industrial Park, 
Fort Washington, Pa. 
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READER/PROGRAMMER. 2-page Bul- 
letin 106 describes Model CR-P8- 
BMD Time Code Reader/ Programmer. 
—Computer Equipment Corp., 11612 
pA Olympic Blvd., Los Angeles 64, 
Calif. 


CIRCLE 292 ON READER-SERVICE CARD 
COMPUTER ELEMENTS, 24-page cata- 


log describes transistorized computer 

elements employing printed circuitry 

and modular construction—Ransom 

ga 374 W. 8 St., San Pedro, 
alif. 
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AVIATION ELECTRONICS, 44-page 


catalog describes airborne and ground 
communication and navigation equip- 
ment.—Wilcox Electric Co., Inc., 1400 
Chestnut St., Kansas City 27, Mo. 
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DIGITAL RESOLVER. 2-page Bulletin 
W302 presents Digital Resolver Model 
DR-14.—Computer Control Co., Inc., 
2251 Barry Ave., Los Angeles 64, 

Calif. 
CIRCLE 295 ON READER-SERVICE CARD 


MILITARY SYSTEMS DESIGN 





YOUR ARRAY 





AS-109-8 








OF TERMINALS IN EECO’S 
PLUG-IN TEST SOCKETS 
NOW AT STANDARD PRICES 


New techniques now make possible: Sockets 
for rapid testing of solder-terminal compo- 
nents, such as relays, transformers, capaci- 
tors, etc., furnished by EECO to your 
requirements at standard socket prices! 
Dual, isolated contacts for each terminal on 
header eliminate solder joints or clip leads. 
AS Series adapter sockets, $15.00 + .50 per 
pin in lots of 1-4. Substantial price breaks 
on quantity orders. More than 50 standard 
configurations available for immediate 
delivery. 


SEND FOR CATALOG AS-1 








R20; & ef 
s a) 
Wat 


AS-102-20 





Automation Division 





Electronic Engineering Company of California | 


® 1601 East Chestnut Avenue 


Santa Ana, Calif. « 


Kimberly 7-5501 


EE 1-26 
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AIR FILTERS. 8-page Bulletin B100-6 
contains data necessary to size and 
specify air filters for electronic equip- 
ment.—Farr Co., Box 90187, Airport 
Sta., Los Angeles 45, Calif. 
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ELECTRONIC INSTRUMENTS, 4-page 


catalog describes voltage sources, de- 


to de converters, dc-to-ac inverters, 
Electronic Development Corp., 
423 West Broadway, Boston, Mass. 
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MICROCIRCUITRY. 2-page data sheet 
contains performance data on ma- 
terials used in “thin film integrated 
circuitry.”—Halex, Inc., Box 546, El 
Segundo, Calif. 
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INLAID CIRCUITS. 4-page brochure 
describes Precision Flush Circuits.— 
Scientific Components, Inc., 30 S. 
Salsipuedes St., Santa Barbara, Calif. 
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ELECTRONIC EQUIPMENT. 
catalog describes d-c power 
and test instruments.- 
Co., 43 Walker St., 
N. Y. 


16-page 
supplies 
-Opad Electric 
New York 13, 
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SYNCHRO AND RESOLVER MANUAL 
consists of 27 pages of illustrated 
technical information. 

ment Corp., 520 Victor St., Saddle 
Brook, N. J. 
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CAPACITORS. 6-page Catalog 131B8 
describes high-temp metallized paper 
capacitors.—Aerovox Corp., New Bed- 
ford, Mass. 
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RESISTORS, 2-page Bulletin P-3-7/60 
describes encapsulated printed-circuit 
type resistors.—Reon Resistor Corp., 
sf ale Mill River Rd., Yonkers, 


CIRCLE 303 ON READER-SERVICE CARD 


DIODES, 4-page catalog details high 
parameter “Cool Junction” diodes.— 
Delta Semiconductors, Inc., 835 Pro- 


duction Place, Newport Beach, Calif. 
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DIODES. 6-page catalog gives electri- 
cal specs of 4-layer diodes.—Shockley 
Transistor Unit, Clevite Transistor, 
7 hagy Industrial Park, Palo Alto, 
Cali 
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TRANSFORMER KIT, 2-page catalog 
sheet describes how Model C-2650 kit 
can be used to determine production 
requirements in micro-miniature tran- 
sistor circuits—James Electronics 
_ , 4050 N. Rochwell St., Chicago 18, 
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TELEMETRY SWITCH, 6-page Bulletin 


10 S describes microminiature 450-cir- 
cuit Telemetry Switch.—Electro-Tec 
Corp., 10 Romanelli Ave., S. Hacken- 
sack, N. J 
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CHECK-OUT SYSTEM, 8-page bulletin 
deseri s Speed-Tronik “all-parame- 
ter” automatic testing system.— 
Audiotronics Co., Box 2187, Dayton, 
29, Ohio. 
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TEST CHAMBER, 4-page bulletin de- 


tails operative principle and features 
of MC Temp T 

Instruments, Inc., 12401 W. Olympic 
Blvd., Los Angeles 64, Calif. 
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ATTENUATORS. 4-page Bulletin 500 


describes microwave waveguide and 
coaxial attenuators.—PRD Elec- 
tronics, Inc., 202 Tillary St., Brooklyn 
Le. 
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THERMOELECTRIC DEVICES are de- 

scribed in 2-page reprint.—Materials 

a Products Corp., 990 Spruce 
, Trenton 8, N. J. 
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TRANSDUCER SYSTEMS, 42-page Bul- 
letin TD-105 presents applications of 
high accuracy transducer systems.— 
Gilmore Industries, Inc., 13015 Wood- 
land Ave., Cleveland 20, Ohio. 
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MECHANICAL ARMS, 20-page booklet 
describes manipulator-equipped vehicle 
systems for remote handling opera- 
tions—Nuclear Equipment Dept., 
General Mills, 419 N. 5 St., Minneapo- 
lis 1, Minn. 
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SCANNERS, 2-page Bulletin 27096 
describes Scanner Unit and Time Code 
Generator.—Electronic Engineering 
Co. of Calif., 1601 E. Chestnut Ave., 
Santa Ana, Calif. 
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TRANSISTOR AMPLIFIER, 2-page Bul- 
letin 42-870 details 0.531”-dia 4-stage 
Transistor Amplifier—Centralab, 
Div. Globe-Union Inc., 900 E. Keefe 
Ave., Milwaukee 1, Wis. 
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COMPONENTS. 36-page 


tails phono jacks; interlock, phono 
and speaker plugs; turret terminals 
and boards, ete.—Accurate Electronics 
Corp., 169 S. Abbe Rd., Elyria, Ohio. 
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ELECTRONIC COMPONENTS. Folder 
contains collection of data sheets on 
Wave Filters, Toroidal Coils, 
netic Amplifiers—Components Corp., 
2855-57 N. Halsted St., 
Ill. 


catalog de- 
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MOTORS. 8-page brochure describes 


special motor design facilities and ca- | 
pabilities—Kollsman Motor Corp., | 


Mill St., Dublin, Pa. 
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SWITCHES, 48-page catalog describes 
switch characteristics and method of 
ordering—Daven Co., Livingston, 
N. J. 
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ENGINEERED PLASTIC products of | 


foamed and reinforced plastics with 
controlled properties are described in 
4-page Bulletin 611.—Polystructures, 
Inc., 41 Montvale Ave., Stoneham, 
Mass. 
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Mag- | 
Chicago 14, 





Oct- Freee nip FOR 


INSTRUMENTATION 


For instrument control with compressed air, patented 
BeG Oil-less Compressors offer outstanding, exclu- 


sive advantages. 


They deliver air completely oil-free! Carbon-graphite 
piston rings and skirts need no lubrication; bearings 
are grease-packed and sealed for life. Numerous design 
and construction features assure dependable delivery 
of cleaner, cooler, drier air and smoother operation. 


B&G Oil-less Compressors 
can be located at the site of 
the control, eliminating long 
pipe lines which may con- 
taminate the air with dirt 
and condensation. 

Available in 58 models... 
portable, tank mounted, 
motor and gas-engine driv- 
en, 1/12 to 3/4 H.P., up to 
6.57 CFM, up to 190 psi. 
Vacuum: 27.5”. 


Typical application to air drier 


i=) 


}G 


e Dept. GP-83, 


MINIATURE! 


1/12 H.P. Oll-less Motor 
Compressor and 
Vacuum Pump 


Fits in the palm of your 
hand, yet delivers much 
more free air than any 
current design of the 
same horsepower. It is 
capable of continuous 
operation at pressures up 
to 65 psi.—has infinite 
applications for instru- 
ment control, process 
agitation and motive 
power. 


Océ-€eas 
AIR COMPRESSORS 


BELL & GOSSETT COMPANY 


Morton Grove, Illinois 


CIRCLE 110 ON READER-SERVICE CARD 





UNUSUAL BARGAINS 


Order By Stock No. ¢ Check—M., 0. e Satisfaction or Money Back 
GIANT MAGNETS! TERRIFIC BARGAIN! ae 


War surplus—Alnico V-type! Horseshoe shape. Tremendous 
aoe power. 5 Ib. size. Dimensions: A—3//," 
D—ii4,"; E—1'4,"; ta Strength is about "2,000 
Siete. Will lift over 125 | : 
Ss $9.95 ppd. -—"i-_* 


tock No. 70,183-AN — Hy lb. size 
World's Largest Source for Lenses, Prisms, Reticles, First Surface Mirrors, 
Magnifiers, oe. s_cyramente at Low, Low Cost — from stock. Send for FREE 


CATALOG ' 











NEW! EASY PAPIER MACHE MIX 
Stock No. 70,411-AN 10 Ib. pkg.—$4.30 Pstpd. 


ANALOG COMPUTER KIT 


Ideal introduction to the increasingly important elec- 
tronic computer field. For bright students, or anyone 
centin r fee sa C ry 4 = . emonsiveter basic ana- 
log computing principles—can be u ior multiplication, division, powers, 
roots, log perat . trig prot b physics formulae, electricity and mag- 
b Easily d with screwdriver and pliers. ppaneine on 

2 “tam prob batteries. care. meter and 3 t 
on die-cut box. Answer is indicated on dial. Computer is 20" lene, 7" wide, 


Stock No. 70,341-AN $14.95 Pstpd. 
2 STEREO MICROSCOPE—Terrific Buy! American Made! 
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TIMING MODULES. 5-page Bulletin 

D-1016 describes Microminiature 
Timing Modules.—G-V Controls Inc., 
101 Okner Parkway, Livingston, N. J. 
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| CABLE TRAGER which traces up to 


ten conductors or pairs at one time 
without the need for buzzers, bells or 
a helper is described in new 4-page 


| catalog CTC-5, yee Instrument 


| 


Corp., Lynbrook, 
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INDICATOR, GYRO, 2-page Data 





Up to 3" Working Distance—Wide 3 Dimensional Field. Used | 


+9 production, in research, or at 2 sets of objectives on 
rotating turret. Standard ‘pair of m+ ay field 10 Keliner Eye- 
' pieces give you 23 power and 40 er clear, sharp, erect 

_ image. alical rack on inion focusing. Interpupilla 
wai geeesonie. sO GOO E'LL SHIP ON 10-DAY FREE TRIAL. 
we. Stock No. 85. OSAN full price $99.50 f.0.b. 


FREE! Giant 144-Page CATALOG “AN” 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry . . . 
Many on-the-job helps . . . quality control aids! 144 pages— 
hundreds of illustrations. Many war surplus —— Im- 
rted instruments! Lenses, Prisms, eg elescopes, 
tellite Scopes, Microscopes, Binoculars Optics for in- 
dustry, research labs, oe hobbyists, math learning 
aids. Write for FREE Catalog AN 


EDMUND SCIENTIFIC CO., 
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3 reasons 


why RESULT-MINDED 
ADVERTISERS have 
scheduled ad space 
in July-August 
MILITARY SYSTEMS 
DESIGN. 


@ Special editorial coverage of 
Resistive Components. 


@ Wescon and pre-ISA Show 
issue—with bonus distribution 
at the Shows. 


@ Last Fosdick Ad Readership 
Survey issue for 1961. 


AD SPACE OPEN ‘TIL AUGUST 1 


Contact any MSD Rep—see inside front 
cover for addresses. 
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Sheets 115-14 and 116-11 describe 
Flight-Director Altitude Indicator and 
Rate Gyro.—Lear Inc., Instrument 
Div., 110 Ionia Ave., N. W., Grand 
Rapids 2, Mich. 
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MICROWAVE TUBES. 8-page short 
form catalog features advanced high 
power traveling-wave tubes.—Hughes 
Aircraft Co., Microwave Tube Div., 
11105 Anza Ave., Los Angeles 45, 


| Calif. 
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ACCELEROMETERS. 2-page Bulletin 
T-105 describes 8 models of compres- 


| sion-type accelerometers.—Columbia 


Research Labs., MacDade Blvd. & 


| Bullens Lane, Doodlyn, Pa. 





Saitunens ETI’s.—A. 
| 280 N. Elm St., Waterbury, Conn. 


| ANTENNAS. 
| scribes antenna and microwave Pong 
oe. .—AEL, Inc., 121 N. 7 St., Phila 
| 6, Pa. 


| POTENTIOMETERS. 


| DELAY LINE. 
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2-page catalog sheet 
describes Type 192 Magnetostrictive 
Delay Line.—Deltime Inc., 608 Fay- 
ette Ave., Mamaroneck, N. Y. 
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GASKETS. 2-pages of military stand- 
ards detail Teflon gaskets, packing 
backup and packing retainer rings.— 
Tetrafluor, Inc., 343 Hindry Ave., 


Inglewood, Calif. 
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\§ ELAPSED TIME INDICATORS, 2-page 


a -0Z. micro- 
W. Haydon Co., 


sheet describes 
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12-page brochure de- 
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28-page catalog 
details %” to 5” dia potentiometers. 
—Electronic Sales Div., DeJur-Amsco 


| Corp., 45-01 Northern Blvd., Long 


Island City 1, N. Y 
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SOLOMETERS. 4-page Bulletin 600 de- 
| tails 


bolometers, thermistors and 


| mounts.—PRD Electronics, oe » 202 


Tillary St., Brooklyn 1, 
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POWER SYSTEMS, 8-page catalog de- 
scribes de-to-de, de-to-ac, and ac-to-de 


| power modules.—Victory Electronics, 


Inc., 50 Bond St., 


aN. 
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VOLTAGE SOURCE. 


Westbury, L. L, 


2-page bulletin 


| describes Model VS-111 precision Volt- 
age Source.—Electronic Development 


Corp., 423 W. Broadway, Boston 27, 


| Mass. 
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IFICATIONS: 
CENTRE HEIGHT 6 inch 
READING AND SETTING 

ACCURACY 1 sec. 
PRESELECTION — Device 











OPTIGON B Ii 
Also available: OPTIGON 1 








INTERNATIONAL 
WARWICK INDUSTRIAL PARK »* 


MACHINE & TOOL CORP. 


PROVIDENCE 5, R. 1. 
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SILICON CARBIDE and other new 
“Materials for Advanced Technology” 
are described in 8-page pamphlet.— 
Dept. BMD, Carborundum Co., Box 
337, Niagara Falls, N. Y. 
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TAPE RECORDERS. 4-page bulletin de- 
scribes Miniature Magnetic Tape Re- 
corders.—Leach Corp., 18435 Susana 
Rd., Compton, Calif. 
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CONNECTORS, 12-page Catalog D2-1 
details ConheX sub-miniature r.f. con- 
nectors and RG and other coaxial 
cables.—Sealectro Corp., 139 Hoyt 
St., Mamaroneck, N. Y. 
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DIE CGASTINGS.4-page brochure de- 


scribes economy of using precision 
miniature die castings—Hadlock & 
Temte, Inc., 3336 W. Franklin Blvd., 
Chicago 24, Ill. 


CIRCLE 337 ON READER-SERVICE CARD 
MEASUREMENT EQUIPMENT, 20-page 


brochure describes instrumentation for 
static and dynamic evaluation of elec- 
tro-hydraulic servovalves and servo 
system actuator packages.—Industrial 
Measurements Corp., 445 N. Garey 
Ave., Pomona, Calif. 
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TUBE SELECTOR GUIDE, Plastic 
“Computa-Guide” is graphic aid that 
simplifies calculation of RF doublers, 
triplers, and straight amplifier tubes. 
—Amperex Electronic Co ts 
Duffy Ave., Hicksville, L. I., N.Y 
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MICROWAVE FREQUENCY REFER- 


ENCE TABLE cross-reference band 
code letters and corresponding micro- 
wave frequencies.—Applied Dynamics 
Div., Atlee Corp., 330 Bear Hill Rd., 
Waltham, Mass. 
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OSCILLATOR. AMPLIFIR, Two data 
sheets describe 1000-Cycle Frequency 
Standard Oscillator and Audio Fre- 
quency Amplifier—Lockheed Elec- 
tronics Co., Avionics and Industrial 
Products Div., 6201 E. Randolph St., 
Los Angeles 22, Calif. 
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FILTERS, 8-page Bulletin Al describes 
aircraft hydraulic filters rated at 
absolute 15 microns.—Aircraft Porous 
Media, Inc., Subs. Pall Corp., 30 Sea 
Cliff Ave., Glen Cove, N. Y. 
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FIBERGLAS PACKING. 4-page Bulle- 
tin TD-102 shows packaging goo 
tions of formed sections of “Glas 
cushion.”—Fibrous Glass Products, 
ae Alpa Plaza, Hicksville, L. L., 
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TEMPLATES. 16-page Catalog 65 de- 
scribes and illustrates 115 templates. 
—Rapidesign, Inc., Box 429, Burbank, 
Calif. 
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ELECTRONICS COURSES. 96-page 
Catalog 1125-N describes ICS courses, 
including 25 on electronics (Radio- 
Electronic Telemetry, Ultrasonics, 
Principles of Computers, etc.) —Inter- 
national Correspondence Schools, 
Scranton 15, Pa. 
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ELECTRONIC WATCH, 40-page Service 


Manual presents principles and cir- 
cuits for Accutron.—Bulova Watch 
Pages Bulova Park, Flushing 70, 
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SILIGONE APPLICATIONS for aero- 


space industry are presen in 16- 
page Brochure CDS-276.—Silicone 
Products Dept., General Electric, 
Waterford, N. Y. 
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DOSE EFFECTS. 22-page Bulletin ETD 
2564 summarizes effects of radiation 
on electronic equipment.—Receiving 
Tube Dept., General Electric, Owens- 
boro, Ky. 
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RELIABILITY. 28-page booklet ex- 
amines one corporation’s compliance 
with AGREE (Advisory Group on Re- 
liability of Electronic Equipment.)— 
Hoffman Electronics Corp., Military 
Products Div., 3740 S. Grand Ave., 
Los Angeles 7, Calif. 
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MILITARY SYSTEMS DESIGN 
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| DORSE COR EnI ED 


fo} me)'slol-t- mm aat-> 4iaaleiag 
{-1i-Jeal-3im seep 2-30-88 flexibility! 


e Requires Less Power 


e Meets Most Rugged 


Environmental Conditions 


e Die Cast Construction 


SOLID STATE COMPONENTS 
AVAILABLE FOR 
“20” SERIES PACKAGING 


w TR-20 2-watt FM Transmitter, 
225 - 260 me. 

w TR-21 2-watt FM Transmitter, 
136 - 137 me. 

w 0-20A Subcarrier Oscillator 

w MVO-20 Millivolt Subcarrier 
Oscillator 

w ACA-20 Low Level AC Amplifier 

w DCA-20 Low Level DC Amplifier 

w PWM-20 Pulse Width 
Modulator 

wPS-20 Regulated Power Supply 


~ 


“ 


MODULAR PACKAGING DESIGN of the new “20” series line 
of telemetering components and systems lets you put more 
telemetering equipment in less space. Every system component 
has been packaged in compatible modules identical in height 
(2.25”) and width (1.875”), with thicknesses of one, two, or 
four units (.875” per unit). These standard modules permit a 
wide range of system configurations, and make future modifica- 
tion of basic systems easy and economical. 


EVERY ‘'20"' SERIES COMPONENT utilizes silicon semi-conductor 
circuitry—no tubes anywhere. The typical ‘'20"’ series 12 
channel system including transmitter, weighs less than 5 pounds, 
draws less than 20 watts from a 28 volt supply, and exceeds 
military specifications for reliability and performance through- 
out extreme missile environments. 


FOR YOUR NEXT TELEMETERING REQUIREMENT let Dorsett take 
the problems out of system packaging with a ‘'20" series 
telemetry system. Your inquiries or specifications will receive a 
prompt reply. 


DORSETT ELECTRONICS, INC. 





PrP. Oo. 


Box 862, Norman, Oklahoma, Ph: 


JEfferson 4-3750 
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FROM THE SAM 


The Power Designs Inc. Model 4005 Power 
Supply adds a new dimension to the application 
of d-c sources for laboratory instrumentation. Truly 
universal, the Model 4005 may be operated as a 
constant voltage source, a constant current source, 
a constant voltage source with automatic current 
limiting or a constant current source with auto- 
matic voltage limiting. 

The Model 4005 employs semiconductor de- 
vices exclusively in a new proprietary circuit 
Called. coccccccccseccsescccesccccecceee 

AMBITROL® is a dual regulator system per- 
mitting continuous control of voltage or current 
with automatic electronic cross-over to either mode 
of operation, 

The supply also features remote voltage pro- 
gramming, dual concentric controls for both coarse 
and fine adjustment of voltage or current and the 
HEATRAN® circuit for electronic control of 
power transistor dissipation. 

*TM 
MODEL 4005 SPECIFICATIONS 

INPUT: 105-125 volts, 55-440 cycles single phase 

TEMPERATURE: Continuous duty at full load 0-50° C. ambient 
POLARITY: Positive or negative output terminal may be grounded 
DIMENSIONS: 534” W x 859" H x 1134” D. 

CONSTANT VOLTAGE CONSTANT CURREN 

Range: 1-40 vic, 0-0.5 amperes —, 5 te Oe mite. 
Regulation: 05% or 10 milli- Voltage compliance: Output 

volts max. for line or load current stant to full 
variations rated output voltage of 40 


Ripple: 001% or S00 micro- pegutation: 05%0r 250 micro- 
volts max amperes max., for line or 
than 6&0 oad variations 
Cues Ha Less than SO nipple Content: 01% or 25 
microamperes max 
Source 2: 0.1 ohms to 20 kc, Source impedance: 100,000 
0.5 ohms te 1 mc ohms approx. 


tPrices subject to change without notice. 


; 


¥ 


rERMIN 





sssseseeeee AMBITRO 

















IRE BOOTH 
No. 1516 
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APRIL 25-27—Ninth National Conference 
on Electromagnetic Relays, Oklahoma State 
University, Stillwater, Okla., Write Prof. 
Chas. F. Cameron, School of Electrical En 
zineering, Oklahoma State Univ., Stillwater 


kia 


MAY 1-4—Seventh Annua! Aero Space In 
strumentation Symposium, Sponsored by the 
ISA, North Texas Section, in Dallas, Texas. 
Write Walter Gabriel, Program Chairman 
P. ©. Box 321, Arlington, Texas. 


MAY 4-5—Second National Symposium on 

Human Factors in Electronics, Marriott-Twin 

Bridges Motor Hotel, Arlington, Va., Spon 

sored by the PGHFE-IRE. Write Chas. De 

Vore 3226 lth St.. N. W., Washington 10 
i. 


D 


MAY 9-11—Western Joint Computer Con- 
ference, Ambassador Hotel, Los Angeles, 
Calif., Sponsored by PGEC-IRE, AIEE and 
ACM. Write Prof. Cornelius Leondes, Dept 
of E. E., Univ. of Calif. at L. A., 405 Hil 
yard Ave., Los Angeles 24, Calif. 


MAY 15-17—Microwave Theory & Tech 
niques National Symposium at Sheraton Park 
Hotel, Washington, D. C. Sponsored by 
PGMITT-IRE. Write Gustave Shapiro, Nat. 
Bur. of Stds., Washington, D. C. 


JUNE 12-13—Third Annual Symposium on 
Radio Frequency Interference, Sheraton Park 
Hotel, Washington, D. C. Sponsored by 
PGRFJ. Write Ed. Mischler, Nat. Engineer 
ing Servic2, 1108 |6th St.. N. W., Washing 
ton, D. C. 





